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BR—FALEHUNXANABRETHE, BANE, BNZRBENEE—MNIKRAF9R
NFITHEH, REHRABIEFRM:

« —FRIEIUARAE (ERREMRAE, HIPRE) , FIN2.0xERNRE, ER2.0.0ER
WRZAEIbug fixhRZA, FEINEE LHARNRMFAIINGE, MEBEBE T EBbughIELE;

o —MEMARRA (HERAKRAE ) , FI302.1.0 betahk A, ERU—FHIRTE B IR
i, SEENRE, BEXNRERBLIRE, EESHINE, WHHMBLNERR;

B ARREAZERMRELARBIR, —REEIHE. BIZEITAERET; BEitE
FEFEHRE-IHMANALRERN, SWERKTRHREANEFR, HEKREHNT
rn_,]o

EA%REN L, RT-ThreadfBZEIARIRER EEMBVRF ARG TR =1805 :

« A% (kernel) , X/NRERT-Threadiizily, tHEBEA;

« A% (component) , EFxibz t, E—LINEERIRKI S RIEIZIR— M NEGER
R, WMEEGESEAEZENRBEBS, AERIBHISAK,;

« 9% (porting) , XMNRERT-ThreadZ#FHI— M HEBIE, IMRIRDHE;

=R EBIEBLEIFAN, HIPANLMFRIEEXRBINERIEIT. HF1H
RT-Thread 7f & hR A e fEgithub.com £, RiBEANALE. BIFEBRT-ThreadiZ2 XX pull
request, SMNAMKE, DZHIEIF AZEWS pull requestic, RRERBESHIFLSZT,
FiE, EFERIMRBMIZMESRT-ThreadRIZIE, FR/VHEINNT| EH B4,
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1==1

ZIFHESEE

—MARMEREFRRITR—NSRTHRARET: RRERNESSR-R—NMES
#E17, EREIMTENTFER—LHINNARAITR, Eh L:ﬂ]LT%*%qET_IEIEE’JH‘J
B “ERT AESANEMAEL, SSERERAERMIZIRTTR— M HTHRER,

HITRIFZARASE—NNASER— NN, HAER, FIEHRERRTT,
HEEMNLIMES, EBIFITRITR, XMRITEEBILRLRH B LR RAERIMEEE KA EY
2K,

2.1 SERNRFRIFEK

le]'sfﬁ SEHERR, RIS RER ERIAYE A E I I EREE A H MmN,

“BEIA” (XXl fiideadline, BRI WEIZMAELR), RARNB M —Lit

IE 1§H§D$au)\nﬂl}EE’J DTS, IMTAERESE, MEXEREREZI, RARTEESTH TR, M
—LE=RIE,

Pl —FHNLIEE, H—PRIBERANRME, RANISRALHERE. FERRUEM
EABRE, HEZEHTEI, MEFBIERANRK, AMEIUAEHT-LHETL
&, PISIRE R, Ik,

M EEBIFIFHEATINE L, KRR —MHFIRMEAMONRLE, WTERNEHFR
£ BRI AL AN, MISIESAHES AT SIS EIAR A Z 1L ——Rie G, AT
UERRFELEIUERR—INFRARE, FEEEHNESEERAENNESFR: EENSE
FrEEBS LB INTT, FFEBMNSEMHAIESEEHER,

TERT-Thread SKRHRIER AT, ESRATEIERIM, LIZRRT-Thread P REAR
WERM, EdT —MESRITHETXAR, il T X/MESHENRESER. ER
WESERBERNREMNMNESR, EEBMMESMARATCARKIE, FERTBAEMLnux—#

BE&0IIHRR,

2.2 %izifAEzE

RT-Thread PIRMIVLIZIAERRETRALNEIRANIBE: ERATIRT PETLE
BRE. AR CHIER S RSB R LERETMIRBERHE G2, RAMEMERSERER]
e G, BELRREIEERES. RASHIF256MEKRO ~ 255, BUEM/NHIALTER
WS, OnmRSMER, 550EATHLRRER, —MAPTER, £ ERIRIEREAK
MREF, FJDMRESLIRMEAERRIZFSNEB2MIERNRARE), ERER, SHLL



2.2%% wiZiEEsE RT-Thread4rF2i57

SR IEMARESHNAIEMERN, SERERIZRRE, SMAREKRERSLERIE
7.

WNE LIZFRENTRBAT FTR, 7ERT-ThreadiAE AR, BT — M 256 ML
REAFIM AR A RRARZFFR2NMAER, MLXERR—NMEZ T32/MLERATIEY
#48), BNMUATETRERRMARERNRL, XLEREMRERITIRIEA— NG
WEHR, REMERERFRR—MRIABVI —Nidle&iz,

{lLsciy o#

{LoEeh 1# » EHFRA & —» - B |«
Y ;

{L5EiR 2% » B2 C

{LoEiR 2554 > IDLE

2.1: RIEFLEMTTREAT

FERTREATI#F2#H, FICABR =412 &FEA. &FEBILIEC, HTHIEA B
HMERLLIZCHE, FICALERAIECERENGTT, URBESFHALERAI#PREL
12 (ERFEE ) S AEERE T s FEI T,

—MRERFWRRAREEZ TEMERES S " KELERHSRRITHRE
=, BLEMATERLMIRMFRA. AAXNMERRSNEREENTRRE T HEHE
REEAMEY, fAIN—1Ea8n T MEESHNRER, MROURMLKEE, B2 6
B EEMNAX, T — M RELERERENKEFE SRR MA LK, SR
BEMELIZHEE I MAERATI R, RESERRFETHERTRBEFITH
BEERSMNARLRENIETHR, RT-ThreadWiZHRRATEFUENMEREE (KHEE
*EO(1), MNEMBELENZSLTX) , BIUENEMRENKFLLRRSILIE.

RT-Thread Rtz H th RITFEIZER MR RAVLIE, BEMTRNEIERARIEFLES
NHETIAE (BMRERRNSAER ) , HEFLHREENEINRAEPEESMLER
MEBLIEFENRBRATAEN, FINE LEMERTRAT BR, BAHRIREIZATILIZE
—RERAAVFEITHIRE A 5251210 HHRM7 AT, B4 KIEBIFELIZARRY
B LR (10T ) EA BT, BMRPELEARIEET, MLRATEITIE
B, BRIXEEHEANTRANRIR, MERLERTSAMERSERWEERT, BLLE
BREWEMARMARFEPMRELETRSHIMES L1817, S MEFERINEH R/NERATEL
EVIIR LR BRI ML IZ AT IR E

ERRT-ThreadiflE BB EIMEBRABMLARBRNAN, AMURKFHSLERAZR
fll, IAMRALAERHOATEZRER, B TRIERFHEIYE, RAERKZKATEMRIES
RARNEIEFUEIT, LREENRENR—EESRTLETHE, FELHNGITHLE
RARNTFRARATEPEIERSMAREY, TZHITLIENR (FRIESRIRFLT R
SEIRFE R B LE LRt IREPIRES )
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2.3 KIEEHIIR

LIREFIRRRERZATIEFILEN —MUBEN, ESTEREEN—LER, flw
RER, LEBHE, WESLESREZREEANNEREN, ZESEEHEES

7ERT-ThreadSEERHRER L, LIZIEHIRA LM Astruct rt_thread®RR, HIh—FC
TixHRrt_thread_t, RRIBEEZNDWE, ECBS PRI RIEREZIERIRIEH,
U E XIE R I AT AHE:

SARIRHIREM U TR

/* rt_thread_tZ&F2AAN, FEMLFEITHIEKFEET */
typedef struct rt_thread* rt_thread_t;

/*
* AR
*/
struct rt_thread
{
/* RT-ThreadtB X4 X */
char name[RT_NAME_MAX]; /* SHERINBIRY/
rt_uint8_t type; /* SR EZERL*/
rt_uint8_t flags; /* SRS E*/
#ifdef RT_USING_MODULE
void *module_id; /* BAEFTIERRRIRIDY/
#endif
rt_list_t list; /* SEGREER>/
rt_list_t tlist; /* BFREER>/

/* KFEETR D */

void* sp; /* BFEHIRRFEET/
void* entry; /* KFENA*/
void* parameter; /* SFRENASE/
void* stack_addr; /* SFEMMIE/
rt_uint16_t stack_size; /* BFERKINT/
rt_err_t error; /* LIRS/
rt_uint8_t stat; /* HFPRE ¥/

/* ARFRME R */
rt_uint8_t current_priority; /* YBIMILAS*/
rt_uint8_t init_priority; /* VAT L™/
#if RT_THREAD_PRIORITY_MAX > 32
rt_uint8_t number;
rt_uint8_t high_mask;
#endif

RT-Thread 3.0.0 5
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rt_uint32_t number_mask;

#if defined(RT_USING_EVENT)
/* FHAEFRIE */
rt_uint32_t event_set;
rt_uint8_t event_info;

#endif
rt_ubase_t init_tick; /* EFERIEtick*/
rt_ubase_t remaining_tick; /* HZFRERIEITRIRtick */

struct rt_timer thread_timer; /* ZfiiEifze*/

/* BEFRREE, FTEHITHIERRI */
void (*cleanup)(struct rt_thread *tid);
rt_uint32_t user_data; /* RPBEE*/

Hepinit_priority 242 BIRMIEERLIEM LR, ALEETIRIAPRIIWAETRN
(FRIEMPMITERRERIRBUHITFNRBLIZMER ) . cleanuphl 53IZRT-Thread 1.0.0
PISIARRG, ESELIZREEN, WidleLZE1E—XURITAFIRENBENIZET
. REMN— R Ruser_datar] HAF EE—LRIRERIARERIRE, BIRHENL
BEANERENEM, FIEIwIPLIERATHREER SFHRNERL,

2.4 Q&*EE’U(/L,\

KECTHIRES, —IHERIRTF-PEIEELERPIET, NEiTHEE L
7, GEBSMAANEITRE, WE1TE, FBITEF, ERT-ThreadSRRERER,
KIEESOMIRE, BERAASEIRBEESTHREAMMNSBAEEIIAZ. RT-Thread®
B RMLEIZIRSI T AR:

RE iR
RT_THREAD_INIT LIRVRIRES, HEAENFREIET AR TRFEFATFX

MIRE; EXMRET, &EFS5RE

RT_THREAD_SUSPEND EES, PHESR, LIFHRETERL: ErEEARERH
i FERE ST, TR DR —ERAT A MR iER, XK
BF, &EFS5HE

RT_THREAD_READY MDD, SIZIEAIEIT; HEEEETRILHAIERR

2 ERAIVRSMAERNMESLIZBT

RT_THREAD_RUNNING BITA, LREHMETET, ERZAZH, R
rt_thread_self)RREURBIMNEZLETXME; ESZEAR
FR RS AN BRI,

RT_THREAD_CLOSE HKIZERD, HEBEBTERMELETIMRE, MRS
1 XEASE5LENRE,

6 ® 2 jrhftesipy it



RT-Thread4rf2i5R7 2.5 SRR

RT-ThreadSERHEF R AR — RIFVIFFERFHAEZO, FEREAENRSEIAMR
B2 EREIMZHR, FIIN—MESHEREBRTHBE—HFR (FIANERrt_sem_take), M
AREHAEES, XOWNEA—MIMRHERET, RERATERSOITE, EHERRSG
BRERTHENNTR, SRIESHEEIIRRLNSNARLIEREE, NSERTHME
S, EREHMEITERIIRES,

TR BBV EE R R R U LR TR LIRE FT7R:
rt_thread_create/init

K
& &
& )
/
NS L
& 5
& rt_thread_delay

rt_sem_ta'kek
PUETTTT . rt_mutex_take
e " a
WERS ) v rt_event_recv
......... H-_maq_récv

rt_mb_recv
rt_mp_alloc
rt_thread_suspend
it
fr““z@ (€25

2.2: KIZFEIRE

£ 72181 8 A R 8 rt_thread_create/initi# AR ¥] 454K (RT_THREAD_INIT) ; Bi&
i U8 A &R £ rt_thread_startup i A B # 464A7S (RT_THREAD_READY) ; H&FRERZS
B £% T2 A rt_thread_delay, rt_sem_take, rt_mb_recv& A% Ek B T 3K BXA B %2R A,
193t NEIHE#E RS (RT_THREAD_SUSPEND ) ; &b FHEENRSHEE, MREFFERKA
REXSARIHTHMLEBRRTRR, BLAEBROEZMERS, EERSNS
12, WMRBAArt_thread_delete/detachi§E ik Jo X FIKZA (RT_THREAD_CLOSE ) ; MiE{T
KENLEE, MRGTERKELERE I MITri_thread_exit BB E b X AKS
( RT_THREAD_CLOSE) ,

2.5 FTHETE

TNEIERRRLIET—MEREKRNLRE, ERERENNER, SRFERLTHME
EeEiTh, IESRFIEERZENETE. SREREER— RN, KT,

RT-ThreadSKEFRFR RN ZMARREM THFRE (BFEY: BFEH#N—EBR
B, FRARBTHR-—BRLRE—1EF, SRELIXMIEN, EMRITINH
FERY, ARBREZNEWEEREZL), AIMLRAREZANRERIT-EHENT
5, PINRFRTITIRRATINNGE, BREES, RTIHAWFEE, RT-ThreadthiE4IEEE
(rt_thread->cleanup[EliBE&EN ) RiEX. EIEMEEMIRINERE TE=RNEEF (ERFRE
B, NRBLEMWRSHXRARSTBEERREE) .
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2.6 FHEEMEXEO

2.6.1 EEB/YRML

ERRBNNFERITIEROVAL, UNRERREERAIN - L2ETE. 1§
ERVRL AT NRR FEARSE,

void rt_system_scheduler_init(void);

giErse
RS
FP e
RETiBF
F S

262 BoliEE=S
ERATHVIRCEIIIREIE— &2, IR TEARSED,

void rt_system_scheduler_start(void);

FHAXNEREE, ERERRATMAERESHMESLE, RARIRIENT. 5
HNMEIRRXANEREET, DA MidleXiZMHIAL, BMRIERAEDVEBIKE —MREIRT
MEIENIT, LERBRKEARIRE,

KiERE

ez

R fITE

Ae] 1A

RS

p
BRI ZSR ]

oH &

2.6.3 HITIRE
IHBESRRT—RERENEET R TEWEKED,

void rt_schedule(void);
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WARXNMRREE, RASUHE—RRRTMESHLE, IRFELLSMELEESMNE
REVELIERT, RAEFRISMERNLIES, LENAREF —MRAFZRAX R,

ZiER=2

ZE

R FE

< E: ERERS IR B ERAXRE, MRBEESIRNOFSF, ERIERT
AT R B ENIREINESM AR EE, ERHRSFIEGEREENITELE
RILRTE E R XXtk (BNRRTRRVAIE E T XXtk ) , RENIRE BIR&IES,

264 ZEIHEREF

EBNRFNEITHR, RABATEIRET. REML-MEPE, tiREIEHLEE,
EERLREEMNIRERER, HEHRAN L TXNRERATEETENSEM., BRAFT]
RESBMEE—MNZLRET T ANLRER, PJTNETIEA TEMNRRZEDIRE—ME
MEVtFRRE, ERJEIRRNIRE, XN FRBIFRIEA:

void rt_scheduler_sethook(void (*hook)(struct rt_thread* from, struct rt_thread* to));

XABRATFIEAPRAENhkER GBI FHBEBNTH, HRHET LTI
BT, X ook R WA AR,

BRRS

R

T

A8

EHEH

251 iR

hook RN P E X F R ETE T ;

X NhookeR ERRI RN T

void hook(struct rt_thread* from, struct rt_thread* to);

ZiER:
23
R FE
AlEA

RT-Thread 3.0.0 9
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RT-Thread4rF2i57

EREI S
2 R
from RINAFABRIR LT IZHIRIB
to RRR B ERE R LTI GRS
BRI ZSR ]
7z

< E BIFRARSMRIH TR, HENMERRAIERSRBINRFETALERS (XD
WFERHH, EFLEARITRARAAPI, EANZERHISITH LI ERE) .

2.7 ZiEMAXENO

2.7.1 IE6IE

—MEREN R THITII R MO T RIRIERANAZRAERIE (WIHL ) —1MEIE
fIAA, FTRAEIT AN T MR E LRI — TS,

rt_thread_t rt_thread_create(const char* name,

void (*entry)(void* parameter), void* parameter,
rt_uint32_t stack_size,
rt_uint8_t priority, rt_uint32_t tick);

WAXNRBE, RASNNSERFRDE—MELIZFAR (BITCB, KIZIEHIR)
URIZBSHPEENER/NANSERFR O ERENMZE, SREROKZEZRZRE
rtconfig. nFEZ BAYRT_ALIGN_SIZEA 3435,

“iERe
=2
FREf 2
RET{HF
RS
S8 iR
name KIEMBM; LIEBMHNRAKEHRHrtconfighfE X8
RT_NAME_MAXZIEE, ZREPHNSWEhERE,
entry ZREAORY
parameter ZREAODRBSE;
stack_size ZREZEXNND, BARFT, EASRAZTFTEMIEZT BT
35 (BIANIARMA RSP B E@MAFHHIUITTT ) .
priority LREMNER, RESTRERBRAEEE N (rtconfig.hHaY

10

RT_THREAD_PRIORITY_MAXZEX ) , MRLZHIIR 2565k
%, BLSEEIZM0 ~ 255, FEMIMELELHS, ORRESHTH
S, RT-Thread 3.0.0
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tick LZIEMRTE A K/, BEEA (tick) RIBRAIRIRIERARIRT ¢975
H, HRFEPFEBRMRERLRENR, INMSEIEELE—XIA
EBREBEITHNRARERKE, XMEHFIEITEREN, BERE
EE T — I HMESHEM A REEHITIET.

BRI ZSR ]
B INIR B LFE I ; BMREIRT_NULL,

CE BE—ANEENRZER)D, B—EFSALBNER, ERT-Threadd, s
BE—MHEMAEEE, BIINEE A/ F}102452048, SASTEFINSH shell FidiT
list_thread )<L BBLRGITIIEPREREMERMNZNX/), BILttmS, EBE
BINEIZEMEITEY, EIHAINZIS, SEFEAMNKRKIERE, NAMEUREKRZIE
FIRNF IO AELR),

T EZGI IR — NN AR :

/*

* RFIER AT

* EMREFROBN2AshELFE

* ENHALRNACRE, MRRER
* (ERENWALSHAHEE

*/

#include <rtthread.h>

#define THREAD_PRIORITY 25
#define THREAD_STACK_SIZE 512
#tdefine THREAD_TIMESLICE 5

/* TEMEFTIEHIRANTEST */
static rt_thread_t tid1
static rt_thread_t tid2
/* BFENA X/

static void thread_entry(void* parameter)

RT_NULL;
RT_NULL;

{
rt_uint32_t count = 0;
rt_uint32_t no = (rt_uint32_t) parameter; /* #i/SZF2IN 1550 */
while (1)
{
/* FTENSFETEUEML */
rt_kprintf("thread%d count: %d\n", no, count ++);
/* {RRK104N0S Tick */
rt_thread_delay(10);
}
}

RT-Thread 3.0.0 11
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/* AFRMAAL */
int rt_application_init()
{
/* BIELFET */
tid1 = rt_thread_create("t1",
thread_entry, (void*)1, /* £ )\ [ 2thread entry, ALIZ%ET */
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid1 != RT_NULL)
rt_thread_startup(tidl);
else
return -1;

/* BIELFE2 */
tid2 = rt_thread_create("t2",
thread_entry, (void*)2, /* ZFE A\ [0 Zthread_entry, AOZ%ZE2 */
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 != RT_NULL)
rt_thread_startup(tid2);
else
return -1;

return 0;

}

2.7.2 SRR

W F—LEfEMArt_thread_create B2 HRAVLTE, SAFEMEM, HEGITHER,
=] AER T EERREORARAEPIELIE T2 HIFRE:

rt_err_t rt_thread_delete(rt_thread_t thread);

WRZERE, SENKRBEIBRBHLENRIIABNART REEFZRMIR, %
BORMNERZEEIWENR, RONZEAREFRTEMNRAESE. XFLE, B
rt_thread_deletes® 2Rz O, NRBICANMAILLIZIRSE X AIRT_THREAD_CLOSEAR
5, ABRMAEZIrt_thread_defunctfAZIH; MEIEFIMBRENME (FFMLEIZIEHIRFERKRLIZ
%) FERE T —XTidle& 20, HidleX M REINATEMIRENE, Art_thread_init
VIR RIERSLLAZ N AN BEE AR b 12 T PR

ZiER:

TE

R FE

QRG]

RS

»

S8 iR

\
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thread ERFREVZIZDNRE;

RIBGR [
R[EIRT_EOK

s E BLEBITRER, BAMERNEBAT, RAcBilkRERE, F1FTEBEA
rt_thread_delete(E&EN, IMEORNNALESSRIFAUNKREIERS, —R
R e B fth 4752 18 A7 E i 23 B R R B I A,

XARBNEERE T RANSHER A B (BIRT_USING_HEAPZEXEZREXT ) .
TEE-MHERERRNGF, MTRE:

/*

* RS . BRLAR

* INMIFLBERANEIE, E— LR B —EFE
*/

#include <rtthread.h>

#define THREAD_PRIORITY 25
#idefine THREAD_STACK_SIZE 512
#tdefine THREAD_TIMESLICE 5
/*

* ZFEMIER (rt_thread_delete) ER¥{UEETINELFE, AT HE—EFE
* hijifa) B—AMEFERETEIER, USRS R RS RIS
* Fila)

*/

static rt_thread_t tid1 = RT_NULL, tid2 = RT_NULL;

/* LIV RS */
static void thread1_entry(void* parameter)

{
rt_uint32_t count = 0;
while (1)
{
/* BFEVXBRMESETT, —EITEMTEE */
rt_kprintf("thread count: %d\n", count ++);
}
}

/* BFR2ONE KT */
static void thread2_entry(void* parameter)

{

RT-Thread 3.0.0 13
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/* SRMRBERESIMEE, IS SRR ITMRGIIT */

/* EF22/550 /5 SchEIR104N0S Tick */
rt_thread_delay(10);

/*

* LRRARRE R ERMIRARRT, BREFE R, LRR183REMELSTE
* BA%

*/

rt_thread delete(tid1);
tid1 = RT_NULL;

/*

* SFEUREARART0N0S TickRFIRE, LFEUAIRENYI#EidleLkFE
* 1dle&FEE P TR IERIEIE 1S HIRFSFZAA MR

*/

rt_thread_delay(10);

/*
* LRRVEITA R AR B SR (SAE IR AN AAE A MK A 1d ek
* FEPRIL)
*/

tid2 = RT_NULL;

/* AR */
int rt_application_init()
{
/* BUEREFET */
tid1 = rt_thread_create("t1", /* &1L FELT */
thread1_entry, RT_NULL, /* A[JZthreadl_entry, Z#¥CERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid1 != RT_NULL) /* Zn5RGRASEFESIER, FEahxA2is */
rt_thread_startup(tidl);
else
return -1;

/* BIEREFET */

tid2 = rt_thread_create("t2", /* &2 &LWREL] */
thread2_entry, RT_NULL, /* A[OZthread2_entry, Z#¥CERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY - 1, THREAD_TIMESLICE);

if (tid2 != RT_NULL) /* #niRERfSEFzistlih, JEahix/ 2z */
rt_thread_startup(tid2);

else
return -1;
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return 0;

}

2.7.3 ZENRNK
LIZHIYIRL R CAE R T ERYR BRI O STRL :

rt_err_t rt_thread_init(struct rt_thread* thread,
const char* name,
void (*entry)(void* parameter), void* parameter,
void* stack_start, rt_uint32_t stack_size,
rt_uint8_t priority, rt_uint32_t tick);

rt_thread_inittRFFAKRYA L ERSEIEN R, MLEREOWR (REHLIZTHIRET ) ,
KIEHA RN, BSKIERE, LRERMIR, 4BECITHR—REBRENLELE, &F
IENMBRABE. BWOELE, ARAARIBSHNERNEZE, FEIBNZE, AFREHANK
BitUEMARANTT (HIWNARM EEEMAFHNTT) .

ZERe
Ze
FRlf T2
QRG]
RS
5 iR
thread KIEAW, LIEOMBAFREMLER, HIERINAYLIZEFIR
RTFHE,
name HKIZMBM; LREBMIRAXKERrtconfig.hARE XY
RT_NAME_MAXZHETE, BRENWEhEE,
entry ZREAORL
parameter ZREAODRBSE;
stack_start LIzt Attt ;

stack_size

priority

tick

ZEEX/)N, BARFT., EASHAAPFEMET @MUY
3% (GISIARMIK R EM P B EEAF AT )
LREMNER, RESTERIBRAEERE R (rtconfig.hHaY
RT_THREAD_PRIORITY MAXZRE X ) , WMIRZHHMIZ256% (1 5%
&, BRASUEIRMO ~ 255, BEM/MALRMS, ORRESMN
R,

LIZRIRTE A K/, BFEE (tick ) BB RIRIE R BRIAT $hTS
A, éi%éﬁqﬂrﬁﬁﬂﬁf‘m%ﬁﬁ XNSBIEELIE— KR
EREBTITHNRANEKE, X MEFIZITERE, AERE
ERE T —Ek ﬁluﬂ"]ﬂfjtﬁ:ﬂéihLﬁJ:ﬁo
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BRIHGR O]
iR[E{E: JR[ERT_EOK;
THEHAH —MEFEREHEIF, WNTRE:

/*
* BBRFER VAN ERSETE
*
* XNMEFSVIAN2NEEESETE, BIRERRMACOERLE, ESHAMEE
*
/
#include <rtthread.h>

#define THREAD_PRIORITY 25
#idefine THREAD_STACK_SIZE 512
#idefine THREAD_TIMESLICE 5

/* BFRVTHIBR >/

static struct rt_thread threadl;

/* KFER */

ALIGN(4)

static rt_uint8_t threadl1_stack[THREAD STACK_SIZE];
/* SFEATHER */

static struct rt_thread thread2;

/* SRR */

ALIGN(4)

static rt_uint8_t thread2 stack[THREAD STACK SIZE];

/* BFEANO */
static void thread_entry(void* parameter)

{
rt_uint32_t count = 0;
rt_uint32_t no = (rt_uint32_t) parameter; /* /S IERAMI I Z%0L */
while (1)
{
/* FTENSFEHEEE */
rt_kprintf("thread%d count: %d\n", no, count ++);
/* {RAR104N0S Tick */
rt_thread_delay(10);
}
}

/* RFRNAAO */
int rt_application_init()

{

rt_err_t result;

16 RT-Thread 3.0.0
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/* WA EFET */

result = rt_thread_init(&thread1, "t1", /* Z8524 @ t1 */
thread_entry, (void*)1, /* Z&FEMIALZthread entry, ALOZ%HET */
&threadl_stack[0], sizeof(threadl stack), /* £:F24% 2 threadl stack */
THREAD_PRIORITY, 10);

if (result == RT_EOK) /* Z05RIR[EIEAf, JEahzdzl */
rt_thread_startup(&thread?);

else
return -1;

/* MR EFE2 */

result = rt_thread_init(&thread2, "t2", /* Z7%4 . t2 */
thread_entry, (void*)2, /* Z&F2F A Ethread_entry, ANOZ¥E2 */
&thread2_stack[0], sizeof(thread2 stack), /* ZiiiftZthread? stack */
THREAD_PRIORITY + 1, 10);

if (result == RT_EOK) /* ZnSRik[a|iFhf, Jazhekds2 */
rt_thread_startup(&thread2);

else
return -1;

return 0;

274 HIEHRES

LIEN B EEAIENRELEANINFTIAZ REIR S HMIRR, SEREERATEAE
.

rt_err_t rt_thread_detach (rt_thread_t thread);

ZiERE
oy
R fITE
QIRGEE

W
&
i
Bt

thread LIZOHE, EMIZEHrt_thread initiF{THIIAL B IE O,

BRIFR O]
iR[BIRT_EOK

o SE XAPNERBEOZMrt_thread_delete() R ZNAEI NZEY, rt_thread_delete()EREURIE

RT-Thread 3.0.0 17
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BI3H & 2rt_thread_create()BIERIANE, Mrt_thread_detach()RFBURIEIIRZ2EA
rt_thread_init) RV R HVLIZIZHIIR, B, KEEABANIARXMEORBLIE
xg,

KRB FUNTAR:

/*
* RSN SRR
*
* XNMIFEBERANRIE(L1FIL2), 2Pt 1 TR S8k
* tIREEEAEET, REMERCAVIARS
*
/
#include <rtthread.h>
#include "tc_comm.h"

/* SRRV */

static struct rt_thread threadl;

/* HFEVR */

static rt_uint8_t threadl_stack[THREAD_STACK_SIZE];
/* BFEUTHBR */

static struct rt_thread thread2;

/* HFER */

static rt_uint8_t thread2_stack[THREAD_STACK_SIZE];

/* &R */
static void thread1_entry(void* parameter)

{
rt_uint32_t count = 0;
while (1)
{
/* BREVXARMESETT, —EITEMTEE */
rt_kprintf("thread count: %d\n", count ++);
}
}

/* &FEAL */
static void thread2_entry(void* parameter)
{
/* BRMWPBERSHRELR, DISERBIMRSHIT */

/* £F22 33N e ScHERK104N0S Tick */
rt_thread_delay(10);

/*
* SRR R ERPUTERR IS, SFE VR MNELSFEINS )+ ik
*/

18 RT-Thread 3.0.0
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rt_thread_detach(&thread1);

/*
* SFEVREARAR100S TickSR/FIRML
*/

rt_thread_delay(10);

/*
* BRUEITER AR BRI AT T RIER, FFUEAFENT
*/

int rt_application_init(void)
rt_err_t result;

/* PRAHEFET */

result = rt_thread_init(&threadl, "t1", /* Z&i24 . t1 */
thread1_entry, /* KRR L Ethreadl_entr */
RT_NULL, /* NOSEERT_NULL*/
&thread1_stack[0], /* Zif84LEthread] stack */
sizeof(thread1_stack),
THREAD_PRIORITY, 10);

if (result == RT_EOK) /* 4nSRiR[alFRf, JBEhzefs1 */
rt_thread_startup(&thread?);

/* WIaEFE2 */

result = rt_thread_init(&thread2, "t2", /* L5584 @ t2 */
thread2_entry, /* KFEMNLO Ethread2_entry */
RT_NULL, /* NOSHCERT_NULL*/
&thread2_stack[0], /* ZfiikEthread2 stack */
sizeof(thread2_stack),
THREAD_PRIORITY - 1, 10);

if (result == RT_EOK) /* Zn5Rik[a|Fhf, Jazhekdz2 */
rt_thread_startup(&thread?);

return 0;

275 SRR
BIE (¥iaft ) HLRENRIVRSE TGS, FREAMBELIZMIRET, AT
PAVR A T ERVR IR O B — Mk

rt_err_t rt_thread_startup(rt_thread_t thread);

RT-Thread 3.0.0 19
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HIEAXNRAN, FEARNIRSENAMERT, FREBRA LRI PEEE
E. MRFENILIZNARELRLIZNERS, BIALIREIXNEIE,

ZiER=2

ZE

R FE

QRG]

RS

\}t

S8 iR

thread LI AN,

BRIFR O]
iR[EIRT_EOK

2.7.6 HE1%1E

EREFIEITEER, HERN—ERREATEIRSNEERIT, ERITHRER]ED
T EERRE RS S RIMITHERR O,

rt_thread_t rt_thread_self(void);

ZiERE
T2
FRBR TS
QIRGLE
RIS

\}t

28 iR

thread L2 A,

ERZHR ]
IREIHEHEITHAIEDW, MRIFAESRTARRBE, 18IREIRT_NULL,

« JE: BAEGEPRRSEFFIABLLEL, EAEHNEEMKREIRINMITERE.
HiAE KRBT, XMEOIREIRT_NULL
2.7.7 LFEiLHALIEEE

HAIZIZMAS B/ AR E R AR B EKILLAEE TR, EXBSBEAESE, 1/
ERZEFEEMTRN T —NEIENT. AREAXMEOR, XMNEERDAERLET
B, SIRILHAIRERER TEASRHED:

rt_err_t rt_thread_yield(void);

20 RT-Thread 3.0.0
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277 &IEMAXEO

WAZERE, HR4EETIEECNERENMEMLTRETENIIFHER, AFIER
CHEIXMLUERAIIERMES, ARMERERATEAIE L TR (ARIRMLER

RBEX IR, WXMERRBRENIT, NFETLETXUNRNE) .

“Kizke
TE
FREffITE

SRR H AR RS FIN TR

/*
* FEFFER AR ARG

*EXAMBITF, AR ERNARANETE, EfiSEdrrt_thread_yield

* FOIEA IS E LA X A TR T,
*/

#include <rtthread.h>

#include "tc_comm.h"

/* FEESFHTHIRNTEST */
static rt_thread_t tid1 = RT_NULL;
static rt_thread_t tid2 = RT_NULL;
/* SFIAO ¥/
static void thread1_entry(void* parameter)
{
rt_uint32_t count = 0;

while (1)
{
/* FTENLFR T */

rt_kprintf("threadl: count = %d\n", count ++);

/* PATyieldFROXYI#Ethread2fT */
rt_thread_yield();

/* &FE2AO */
static void thread2_entry(void* parameter)

{
rt_uint32_t count = 0;

while (1)
{

RT-Thread 3.0.0
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/* FTENSFL2005 L */
rt_kprintf("thread2: count = %d\n", count ++);

/* PTyieldFN AV Ethread$4T */
rt_thread_yield();

int rt_application_init(void)

{
/* BIFREFET */
tid1 = rt_thread_create("thread",
thread1_entry, /* KRN Rthreadl_entry */
RT_NULL, /* NOSHCERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid1 != RT_NULL)
rt_thread_startup(tidl);
/* BIELFE2 */
tid2 = rt_thread_create("thread",
thread2_entry, /* HFRENORthread2_entry */
RT_NULL, /* NOSHCERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 != RT_NULL)
rt_thread_startup(tid2);
return 0;
}

* iE: rt_thread_yield()E ¥ Hrt_schedule OB ILHMER, EEBHRMKLEROE
MESLIEFERN, RANTHATEAR—H, MITrt_thread_yieldOB®E, =
RILIZR IR, BEMARN T —MRELIBREMIT, MMAITrt_schedule( VR
&, HRIEREARN—ERKRE, NERGRY, BRSWHEIMELIZIERMES, m
REAZTENMENLERRSHEERTT (WRAFZFRBILIMLREMLLRE
SIEIEREE, BARITRrt_schedule(V R G, RAEBRERITHRILIE) .

2.7.8 LRIZEEAR

ESRFRN AR, BNENFRILEITHERMAREEIR -6, EREENREEARE
E1T, XFAUM “EIZEERRT . SIREERREIEANUTMmAREO:

rt_err_t rt_thread_sleep(rt_tick_t tick);
rt_err_t rt_thread_delay(rt_tick_t tick);

XEANERREONERER, ERTITRIAESmL&iRET —RIEEME, =X
BEE, 4ESWREABRXEAMENRS, IPRBUIEZ IS, ZSRIEETLED

22 RT-Thread 3.0.0
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{RRERYE] ( AR OS TickBt ¥t ) o
HKiERe
TE
FREffIFE
=] A
RIS

28 fHir

tick LLIZREARAVAY (E],

BRI SR @]
IR[ERT_EOK

2,79 HiFHEE

L2 Art_thread_delay, (A& EMER, HiFArt_sem_take, rt_mb_recv
FZRPE, BEAAERHEERIARLEEER, ATEERSHERE, IRESHENER
B (BIHEIRENSENE) , BLAZEERABEGILERE, HREZFERS; X
&, SHESEBRNEZEEMESGNREN, ZERHRREZIFMERS.,

SEEEEATENRSEO:

rt_err_t rt_thread_suspend (rt_thread_t thread);

ZiER=2
ZE

R FE
QRG]
RS

\Sft

28 iR

thread LI EINA,

PREHR O]
WMRXNMNEIRIVREH AR MBI, ¥8IRE]-RT_ERROR, B NMIREIRT_EOK

«E: BEANZERAXNRBRELEZIERS, NRHLEFEZRXArt_thread_suspend
REIEREAMES, TETIFArt_thread_suspend()ek £ g 32 Z)1BFrt_schedule()E
BOHITFENIVETE LT XX,

KIRHENMIFIT:
/*
5 O £ 57

*

RT-Thread 3.0.0 23
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* XAMIF R IR SR (L1F1t2)

* (RN LR E R E RN e —EIFE80E1T

* SRR EIE 27— E N Z S MR H R R R A
*/
#include <rtthread.h>
#include "tc_comm.h"

/* TEMEFEITHIRANTEST */
static rt_thread_t tid1 = RT_NULL;
static rt_thread_t tid2 = RT_NULL;
/* BFEIAL ¥/
static void thread1_entry(void* parameter)
{
rt_uint32_t count = 0;

while (1)
{
/* BRIXAERMESKZTT, —BEFTENTEE */

rt_kprintf("thread count: %d\n", count ++);

/* ZFE2AO ¥/
static void thread2_entry(void* parameter)

{
/* HERFT10N0S Tick */
rt_thread_delay(10);

/* FERERFET */
rt_thread_suspend(tid1);

/* FERF1040S Tick */
rt_thread_delay(10);

/* LFL28FIRE ¥/

int rt_application_init(void)

/* BIREFE */

tid1 = rt_thread_create("t1",
thread1_entry, /* 272 \[]Ethreadl _entry */
RT_NULL, /* NASEERT_NULL */

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE),

if (tid1 != RT_NULL)

24 RT-Thread 3.0.0
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rt_thread_startup(tidl);

/* BIEEFE2 */
tid2 = rt_thread_create("t2",

thread2_entry, /* ZFE )\ [Zthread2 entry */

RT_NULL, /* NOSHCERT_NULL */

THREAD_STACK_SIZE, THREAD_PRIORITY - 1, THREAD_TIMESLICE);
if (tid2 != RT_NULL)

rt_thread_startup(tid2);

return 0;

2.7.10 ZiEWRE

LEMEMBILEENEBEENHAMBIRS, NRBEMEXIZEMEMAETLEIER,
NFRSMEAERERNE (I, BLRBEHITEIE L TXXWR, KEMREFER TEAXE
BEO:

rt_err_t rt_thread_resume (rt_thread_t thread);

KiERE
TE
FREffITE
QIRGEE

o in

thread EREMEIZANR,

R ]

MR E HEIRIRSFH A ERT_THREAD_SUSPENDIAZ, ¥4iR[E]-RT_ERROR; MR []
RT_EOK,

KIERE G FINTRBAR:

/*

* RIS . MRERLRTE

* XA F RIS S AL (L1H01t2),

* RSN KERE S

* SR EFE 2B —E % e B R AL AR T2
*/
#include <rtthread.h>
#include "tc_comm.h"

RT-Thread 3.0.0 25
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/* FEMESFEIEHIRATEST */

static rt_thread_t tid1 = RT_NULL;

static rt_thread_t tid2 = RT_NULL;

/* SFEIAA */

static void thread1_entry(void* parameter)

{

/* ARUIREFR N T IaE1T */
rt_kprintf("threadl startup%d\n");

/* FHERBS */

rt_kprintf("suspend thread self\n");
rt_thread_suspend(tid1);

/* EFPITEIBFE */
rt_schedule();

/* BEFE1HE AR */
rt_kprintf("threadl resumed\n");

/* &F22NA */
static void thread2_entry(void* parameter)

{

int

26

/* FERF104N0S Tick */
rt_thread_delay(10);

/* MRRLRFET */
rt_thread_resume(tid1);

/* HERFT104N0S Tick */
rt_thread_delay(10);

/* BFRLIETNRE */

rt_application_init(void)

/* BIEREFET */
tid1 = rt_thread_create("t1",

thread1_entry, /* HFENORthreadl_entry */
RT_NULL, /* NASEERT_NULL */

THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid1 != RT_NULL)
rt_thread_startup(tid1);

RT-Thread 3.0.0
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* BIEREFE2 */

tid2 = rt_thread_create("t2",
thread2_entry, /* KFENOZEthread2_entry */
RT_NULL, /* NOSEERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY - 1,
THREAD_TIMESLICE);

if (tid2 != RT_NULL)
rt_thread_startup(tid2);

return 0;

2711 iR
SEEWEEHT - LEEMERIR, FINSERLENMRER, TUIERMTRRE

rt_err_t rt_thread_control(rt_thread_t thread, rt_uint8_t cmd, void* arg);

“®iETe

=z

FRET {572

B]iEF

RIS
S8 A

thread LLIZAHA

cmd EBriEhasS
arg EHISH

BERIEHERLcmd ST GRS BE

« RT_THREAD_CTRL_CHANGE_PRIORITY - SIS E T2 R 55 4% ;
* RT_THREAD_CTRL_STARTUP - A¥8iE1T—1N&#2, FRTFrt_thread_startup()

RIEEF;
* RT_THREAD_CTRL_CLOSE - X Hl—/ %72, &R TFrt_thread_delete()EEK i
.
R ER ]

EEIMITIEMIREIRT_EOK, ZAM3REIRT_ERROR,

2,712 ¥R HREE

RIBRIEINER, RABITY
VAt = mLiE:

—

TREFPUNFE—MRETIBITHSLE, TIERAMTER

RT-Thread 3.0.0 27



2.8% 32184 RT-Thread4w72Em

void rt_thread_idle_init(void);

ZRERE
ez
FERfIFE
Ae]iE A
RS
x

BRI ZSR []
x

2713 RETZHEIEWT
AR TRIERL, REZHLIRTITRNITHE TR,

void rt_thread_idle_sethook(void (*hook)(void));

HENEREBITNSENNITIRENBNFRY, BTTRALEEFTRANREME
&, FURBETANEETSRITHBEFRR, SRERER—IMEERSKENLE
SR, BRENHFREVARIEITAEETEFANZBASLTFELERS, Fl0
rt_thread_delay() , rt_sem_take() Eo] e SR IEIERAIRLIE T BEER,

“izk2

L2
A 5152
NGIRTE):!
RS
S8 R
hook RERHFEL
BRIHLR O]
7

2.8 LRIFIRIT
281 BFEETLETX

RART-Thread IR R4, EFEITRESRE/LMER, BXLMEEM TIEFRIZ

TRLETXRE, SEFREMINANESCHESNEFLATAMKESH, NFREFPMIZE
“ﬁz SIFIEEBEW T A

RT-Thread i 2FEiTRI L T X BIE:

« FRBTARSSBIFE;
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- LiELIE
© TIHEIE

Rl EES A E

FIN&IERRT-Thread R AFS B EM TIFHITR BNEANRRLIE, FLRERE
HidleZFEHF AN, FidleXE EWABCHINERERR, BEXNZHLIZH FREB TN
—LEERSMASTRTORE, BIINARFTITIRSHIER, RAEBHRENE,

PR T ZRLIZH®F, RT-Thread RAXIEidleZIZRAF—LEMAIINEE, LEMHREM
FR— &R ISEIRRITERN, RETEREERSHIFEERS, RAREA—
EFBAIIH, EENAAF RO TIFEdleLIZSTM, I, WTFER&EHTF LEEN
BF, ENiZ:

« RaHitidleskis;
© NRZPEATEEW, BEBELISNEATRAALIEEFELRENRARIRDU,

FRif AR S5 T2

PEFAR S FIIER —MEERIERM LN SOME, EETEIREENRITIMET (—KR
ASF B —FERIEITEDN (FIED) ), XD LSRR EE(E AT S pl 42
BfF, RAAIREREANTE, RITHXNEFIBEMN:

Function[abc_func] shall not used in ISR

BIFTENE R (EHabc_funcEi BRI FEIARS PIFERIRARIEL ) . BINFEERE
EME, PHRSEFRFFRHEESE)D, BATHRSE —MESTERALRENTE

BTz

EELEEWRBEMTARGEFATHRESR, WFABERNZRIEEHAIMUMIT, B2 —
MERRGE, —MUERBROSR RS, MR- NEEFREFNIT T EREIMEE, B2
EEEMERBMLIZEIF RNEBFEIMIT, SABBETidleLIE, INMRAESKIRIFRR
RLTLEZRI— =,

282 HZIERITER

EFXRAFNETPRIY, INRAASBEZ—MRNNRL, WaNRMRIMNEEH,
HHMEMEENITIRENTFAT. FUENRARHITLRERITEN, FEZERE:

LTSGR

WFILFRE, EAXFEEREENRITHRERMT 4. TIFRESTFRTERIZERE
SMES, REEBESHE —EHTAIE, NERIRN S FHTAIE, FINRERESA4N
SeIE: HEERALT, BEFARATEARS FIFRER™ERT-Thread/GUIFTERMBES
, AREPRSARETICERZLBNALTE; BRESTM32 Radiod, BTEHHIR
fll, RAFEZETENRBIVIAT, BIAGEBERIRSH L FXHRNIT, FACANMBIRTRE
—Mkey&FERAIRIRE,

HKIRMIRSIE

XERPRSHKTENRLESITHRESHRMN, NESITEIEES, IHR%E—
BRIIRTT R — AR RIIR S, MR —ANLERBHMAESTMERES, BoaFmE iR
RARLIZNIMIT. FIUERITEAREIRTE, BMMNZRIELEENERNRE, BIEHe
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2R, MATREEBENLHAIERFR, FAZEEBRS, IFZRITEERITERENINE
FEBRERVAE T AB R T EEILLAIEMNMESIKITRIBEDS,

KIEBITREKE

KRBT EREREX , EEEAXON—MEHRSHEAFMERTT, LIEh
FEESHKENMESHITIREN T, BIMESIKT HPEZESRFZAE 6] (—ARIE R0
LIXERRS B, IMEIERNSBRECLEFMIESHNERFYN ) . LIBETREKERILIE
HMFRIRTEIER, R tREERITIIRRRE BT B NI SER MO HIFET,

g0, SFEHANNEIARS%IETa, RAZKRISERIGNIEIRZ1ms, MTal&RXE
{TET B 2500us, UEAY, RAFEFEEUSOMS HERK S —Z&IETh, ESRIEITHEX
BB ER100us, AEXMIEAT, BMEIELIZETOMLARIGEILLTaESHMUE, WREHN
SERS R AR IR T A (E ABEMEAETaRZITIEIER, Thieh TTalR IR, EEMEN
BtEIR(1ms), TatlBEMBTERUITSEAFARINAL ) ,
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3.1 EREEIE

ERTEE, RIBEMBENNZIFIG, 20— NMEERE, ARME—1FHF, EZOUE
B {REESE _ REEHSIEATHCIR, ER I B ER BN ERE 25 :

c BEENBRRCHASRHENWENTIE, —REHIIBRIRERSGTHBART, &
FEaRERRER—AEEESFE, BREGAA, HARERBEGSH PEES
BRFTAERT AT, B ERBIBE—RES, TARNRLR, FERPEMA
VFEA

c MEENBZRFFRFREN—LZFED (RR) , EHEEEGTERBIEMZ
L, ERFEBRHEAZHBMRGIFIER RS,

HERIERSGR, BERGENSBURA T (tick) AEAL, TWHKERNZEHAMLE
4 E B 23 FR FPBTE R B PRET EHK B, X ANE IR E R Bt 2 DIRER AR, G
ER BN TRNEKERREAM, HENNEXNHHEMNERE, FlWTAK10ms, 3B
4 FERGERBEEEER10ms, 20ms, 100msE, MABEEYEF15ms, BFDHHENXT
RARENBREBDWNEHE, RATURELMRAZCPURILIZEEENFIEN R KIZE
BEMME, tickEIREW/), BEMS, ERZEAHOBEX (F1VPRALHETLE
BT PR BTADR B thFA#E ) . RT-Thread WER SR ETRUNRGTHE, BETETHHE
BRENEREES,

RT-ThreadRYE B 2312 (i I S E B 2 ML 1«
MERESMA —XENBEEN, AEENEEN
BREEMMMAL TR EESY, BERFPFIN

T E MU —NEFRER KRR 15 BART-Thread
ENBEIERPEFERNEENLERE:

X

g Spe
—Z<

Xk
Pl

BRMAERNSS, XREMBER
o BRZREHAMAERE, XEER
AR S MR KITFHEMIT &

2RV E A TIEREIE, 7ERT-Thread

5 M

by

5
Rl
"

P
I

f

+ UBTRGRSHICKRTIErt_tick ( LFEHFRER B APMIRIGES, ©IEI1) ;
+ ERSEREETRC timer_list, RVHTQUERIEMIEN R BHAD R R BE LA BRT RS (B HE R 07T 2
& AZrt_timer_listi§R,

W EEFTR, RGHRtick{ERN20, EHRIRAAPEZCEH BN T=1EME, 77!
7= I BB 8] J9 50 tickByTimer 1, 1004 MtickBITimer2#1500/MtickBITimer3, X =ANERY 23
SR ERF L FIRTE]rt_tick = 20, A/NBIKHEFEEEErt _timer_listiRP, Al LE
Fir7/RR E B B3 R AR 4544,
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rt_timer_list: RETEMRRREER Tk

timer #1 timer #2 timer #3
timeout = 70 timeout = 120 timeout = 520

LTRSS ot _tick =20

3.1: ERERHER

mrt_ticklEEEH TR BB A —BEEK (8 KEGERZBFERIG, rttickEE
2501) , 504MtickBAfE, rt_tick 20184 E]70, STimer1ftimeout{BEMEE, XA SftA
5Timer1 E B 2818 X BXRIBET R L, BB Timer1 Art_timer_listitzR EfiBR, [EIE, 100
AMickF1500 M tickiZ x5, STimer2fTimer3 RTS8 X BAMN B BB SW L, EEE
Time2FNTimer3E BT 8§ Art_timer_listhER A iR,

MR ARG LBIER BIRETE10MickBASF (rt_tick=30) B—MESHEIET —Mick{E
#3008 TimerdERTEE, HFTimerdE BT 8EHtimeout = rt_tick + 300 =330, ELLEFHIBA
ETimer2fTimer37ERT 28 (8], FZALANE3-2FREEREEM:

rt_timer_list: G ER IRiER Kk

timer #1
timeout = 70

S —
timer #2 timer #4 timer #3
timeout = 120 timeout = 330 timeout = 520
~—— | S——

3.2: {iEATimer #4GHREE

BRTFRE T rt_tick = 30

3.2 TERYRIEERYERZEY

REMBREZNENZREZTRENNEGE, RAEBENNITRAPIRENNE, H
ERBRIRERNSEE T, BNEBRSEY, MITHUENFREA Z HERN BB EL, SLERE
MR, BRERBMMITETOMERRAENS L.

ERT-ThreadSERHRER AT, EN RBRRBFEERMIER:

» BRRKIE (RAERT) BB ETXIMERMNIT;

* EBEYERERTELAZRY £ R SORMBEHRMIT,

WMRBIRMZERR LT OMERHIT, EAW FERERHEKRS RS 0172
MZERMER: MITRENZRERE, PITHNANSHERT LT ER, &5, TR Lt
TXRHITHENEBRERANZABEERENSAET. BRISHES (EF—IEE
rt_timer_deletecB 1A ) ,

MBNEHELZIEL TXRHIT, WREKBXNERE, EZ2EE thE KB KL
TR BN 1% BB 5, ARz 2 H fth E B 83 3% 4 K 7E BY 88 /Y T — )X B HA 14 #8 B,
X AMIERERT-Thread ERT 2F 2 HIRP D AIERASE: RT_TIMER_FLAG_HARD_TIMERF
RT_TIMER_FLAG_SOFT_TIMER$§E., HARD_TIMERXRHIZ E M BB EHMIT L TXEE
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FRBfT TSR IT; SOFT_TIMERARAYZE A SR M ITHI L F X Rtimer&k iz (&
rtconfig.h3Sk X HRZE X ZZRT_USING_TIMER_SOFT{#Etimer4ki28E 4R {EM ) .

3.3 ERREEEHIR

struct rt_timer

{
struct rt_object parent;
rt_list_t row[RT_TIMER_SKIP_LIST_LEVEL]; /* EHBf2:%13REIEFREIHASI */
void (*timeout_func)(void *parameter); /* SERT 2SR A R R %R */
void *parameter; /* BNEBATIKAOSEH  */
rt_tick_t init_tick; /* EN S HIEE A% */
rt_tick_t timeout tick; /* ENS 23 SCFRAR I BT AT FA% */
b

typedef struct rt_timer *rt_timer_t;

EBf ERIZHIER A struct rt_timerfEMIRTE X, FHAZRLE RS 28 %I R B HEEEI RZIT &R
BRAPATEE. listiZUABTFE—NEEN (ELENH) ERNREEErt_timer_listh
&R,

3.4 ENFEEREO

341 ENREERRANRML
VAL ERBREE RS, FICAEE FEMRHEOTM :

void rt_system_timer_init(void);

3
N
%

1R[]

i %
i

NEESEASOFT_TIMER, MRGHIALE, RiZiEA FEX &S0

void rt_system_timer_thread_init(void);
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342 GIEERS:E
SHESLIR—NER 2R, PIEA T ERBIED:

rt_timer_t rt_timer_create(const char* name,
void (*timeout)(void* parameter), void* parameter,
rt_tick_t time, rt_uint8_t flag);

WAZEREORE, AZEEANSRTFERSE— N ERFEGIR, ARIZIZHIR

1TE ABYIRL,
RS E
S8 iR
const char* name TE B B3R RFR ;
void (timeout)(void parameter)  ERTZREBATREIET ( HERN BB, RASEH
XANERE) ;
void* parameter ERSRERNRBHAOSH (SEMNFENN, #R
B B[ R £
KIEINMNSHMANOSEZBLBIELR) ;
rt_tick_t time E B E3REBRTEY (8], BAIRARATH;
rt_uint8_t flag ERT S BIEISE, ZFNERE (FTMU

A ‘" XEERSME) ;

include/rtdef.hARE X 7T — L ERBEHEXME, AT,

#define RT_TIMER_FLAG_DEACTIVATED  0x0 /* ERES IR */
#define RT_TIMER_FLAG_ACTIVATED 0x1 /* EREEABIERE */

#define RT_TIMER_FLAG_ONE_SHOT 0x0 /* B ERT */
#tdefine RT_TIMER_FLAG_PERIODIC 0x2 /* JEIHARE B */

#define RT_TIMER_FLAG_HARD_TIMER  0x0 /* BEHEREE
#define RT_TIMER_FLAG_SOFT_TIMER  ©0x4 /* RSt/

LIEEAIflag RT_IMER_FLAG_HARD_TIMEREY, YNSRERTESHEBAY, EETESAY A& IS
R e AR RI AR S5 0172 £ T X PRIEA; S18ERIflagJoRT_TIMER_FLAG_SOFT_TIMEREY, %0
REMSIEET, EREEMENRARBIFSER S Fitimer&iZH E X HP#IAA,

R LR E]

WMRERZRCIEMTIN, MIREIERZEIEIR; MREEXK, S2RERT_NULL (&8
HT&R FREFABATMEMERT_NULL) ,

BIEEE Y B3R I F AN R PR :

/%
FEFFIBE | shSE N 256172

*

* IMIRLAEF NS ENRTR, —PEARER, — 2B ER
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*/
#include <rtthread.h>

/* ERZRRIEHIER */
static rt_timer_t timer1;
static rt_timer_t timer2;

/* ERTES BRI ERER */
static void timeout1(void* parameter)

{

rt_kprintf("periodic timer is timeout\n");

/* ENES 2B ERE */
static void timeout2(void* parameter)

{
rt_kprintf("one shot timer is timeout\n");
}
int rt_application_init(void)
{
/* BIEERTERT */
timer1 = rt_timer_create("timer1", /* FENfZ34FE timerl */
timeout1, /* RESASENERASIRR SR */
RT_NULL, /* @BEJeREMALOSE */
10, /* ERKE, RAOS TickFEfz, BP1040S Tick */
RT_TIMER_FLAG_PERIODIC); /* JEHAMEERSZE */
/* EEERE */
if (timer1 != RT_NULL) rt_timer_start(timer1);
/* BIEERTER2 */
timer2 = rt_timer_create("timer2", /* TEHZLFE timer2 */
timeout2, /* HBAEESENERALIEER S */
RT_NULL, /* BESeREIANCOSER */
30, /* SERTKE /304008 Tick */
RT_TIMER_FLAG_ONE_SHOT); /* Ea/tiElizs */
/* JREhEREE */
if (timer2 '= RT_NULL) rt_timer_start(timer2);
return 0;
}

3.43 MBRERTES
RETBERBEEMNEN, AIERATENESED:

RT-Thread 3.0.0
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rt_err_t rt_timer_delete(rt_timer_t timer);

WARXMREEORE, RASEINEREEMrt_timer_listiERAMIFR, 2AERRER
BE AT 2RIZHIR S BHIATE,
RS

W

28 iR

ERZRAR, IEREMRER S,

rt_timer_t timer

EIER E]
IREIRT EOK ( tNER&#Htimer@WE—RT_NULL, 84
B XE B 22 B9 B2 £ 519-1 R E B 23 A9 HD,

E3—/ASSERTHIS )

3.4.4 WIIRILERSSS

SERFSEIBZER BN, IR Art_timer_initd ORY iR (L IZERT 28,
T

R E O

void rt_timer_init(rt_timer_t timer,
const char* name, void (*timeout)(void* parameter), void* parameter,
rt_tick_t time, rt_uint8_t flag);

ERZERBUIZ O SYIIACANAER BHZHIR, ¥IIG(LRRNAIER SRR, ERTEE
BRI EF,
RS
S8 iR

rt_timer_t timer
const char* name

void (timeout)(void parameter)

void* parameter

rt_tick_t time

rt_uint8_t flag

ER RN, FBRAZYBEHNERZFZEHIR;

TE BT 2RRY B ;
ER BRI R IR (SHEMBBRE, RARIEA

XANEERE) ;
ENBRBNERBPIAOSE ( HENSIBNEN, BH
BEEARH SIEXMSHMOANOSREDRLE
BTERIER ) 5

ERTBRAVEERTAT (8], BAURRATIH;
ERBREIENMSEHE, IEHNESRE (FTU

A ‘8" XRESME) ;

#define RT_TIMER_FLAG_ONE_SHOT
#define RT_TIMER_FLAG_PERIODIC

36

0x0 /* B ERY */
0x2 /* FRIHARE B */
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#define RT_TIMER_FLAG_HARD TIMER  0x@ /* @ HERZE ¥/
#define RT_TIMER FLAG _SOFT_TIMER  0x4 /* BRERZE ¥/

I8 EMflagmRT_IMER_FLAG_HARD_TIMERRY, #IRERT2E#8AY, EARTEEHIEEHE
BERMHETRARSGE ETXPRIAR,; HiEERflaglRT_TIMER_FLAG_SOFT_TIMER
BY, SNRTERTESEBAY, ERERAIEIEAREIGER BT FhtimerskT28Y T XXPEIARA,

VIR ERTBERIB FIN TR :

/*

* FEFEER  BSER AR

* XPMEFASVIA2NERSERZ, — PN ERRER, — N EREIMERER
*/

#include <rtthread.h>

/* ERZRRIEHIER */
static struct rt_timer timer1;
static struct rt_timer timer2;

/* ERTES BEERER */
static void timeout1(void* parameter)

{

rt_kprintf("periodic timer is timeout\n");

/* ENES GBI EREL */
static void timeout2(void* parameter)
{

rt_kprintf("one shot timer is timeout\n");

int rt_application_init(void)
{
/* WA ERES */
rt_timer_init(&timer1, "timer1", /* EHfZELZFE timerl */
timeout1, /* FRETATENERAMNER SR */
RT_NULL, /* @REREAOSER */
10, /* EEHE, PAOS Ticki#afi, BP104M0S Tick */
RT_TIMER_FLAG_PERIODIC); /* JEHAMEERSZE */
rt_timer_init(&timer2, "timer2", /* TEHTZSALZTFE timerl */
timeout2, /* HBETESEERALIEER S */
RT_NULL, /* @BTeR¥RANASE */
30, /* ERTKER[30MN0S Tick */
RT_TIMER_FLAG_ONE_SHOT); /* Ea)tiElizs */

/* AEhEREE */
rt_timer_start(&timer?1);
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T EREEEEED RT-Thread4w72Em
rt_timer_start(&timer2);

return 0;

}

3.45 MiEER S
LN BRSENSBIEERCAN, TMERTENEKED:

rt_err_t rt_timer_detach(rt_timer_t timer);

BREERRN, RASICENBNRARABTRNENFURTMR, ERERBNR
TS BHREAIREL.

RS
28 iR

rt_timer_t timer EREEAIMA, ERERENERSFEGIR,

BRI ZSR ]

IR[ERT_EOK,

Hit B8 TE B 23 B ) F R] 2E9- 212 N B RO BL B ER 43
346 JBEhERTES

SEMBEWEIEN BRI UG, AASWINED, UIEERENERERHED
f&, ZFwRIME, BoiERSERHEONT:

rt_err_t rt_timer_start(rt_timer_t timer);

A ENEERMERIFIEOR, ERNSRIPRSEER EEIRS (RT_TIMER_FLAG_ACTIVATED ) ,
FiR BB IRFEIEAZIrt_timer_listPAZsER P,

RS
28 iR

rt_timer_t timer EREEAIMA, ERERBMIER S IEHIR,

BRIHLR O]
WNRtimerE 24 FEEIRZA, MIRE-RT_ERROR; BM5R[EIRT_EOK,
BENE R 2 FiBESE-1 TS Y E R 221,
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SN

T ERREERD

347 (FLLERSSS
EoERZELAE, ERETEREL, PJUERTERN&KIED:

rt_err_t rt_timer_stop(rt_timer_t timer);

WAENSFELERBIEORE, ERBFRSEERRDEILIRE, FHMrt_timer_listiRH
BEBHRASEENSFRBRIEE, S—1 (FAY) ErERERE, tha]AFRXNERERE
OfF XA (EEA ) ERNEBEEAS,

RESE
S8 iR
rt_timer_t timer TR AR, EEEE IR ERNITHIR,
BRI BR[O

WMNRtimerEL 4 F(FLEIRZ, IRE-RT_ERROR; &BNIRERT_EOK,

3.4.8 f=HIERS RS

PRT LIRRMHA—LLRIZRE O, RT_threadthEISMRMH T ERT2RITHIREIEO, BAIKEX
FIREESEMBMER. EHERIFRBIEOWNT:

rt_err_t rt_timer_control(rt_timer_t timer, rt_uint8_t cmd, void* arg);

EHERBRBUIZOTREGSRESYE, REBWUNTENEMIRE,
EREI S

2 it

rt_timer_t timer ERERAIR, BEEHITIERIMER SRIEHIR,

rt_uint8_t cmd ATFEHERNSENGS, SaHN aSED, 231818
E TEREY(E), EEEMME, REFRME, REERM
%;
void* arg Scommand 83 RRIEHIR S S,
#define RT_TIMER_CTRL_SET_TIME 0x0 /* RE TE BT ES 8 B A [E) */
#define RT_TIMER_CTRL_GET_TIME 0x1 /* 3545 5E B 25 48 B A [E) */

#idefine RT_TIMER_CTRL_SET_ONESHOT  ©@x2 /* WEERZNBE—BRT  */
#tdefine RT_TIMER_CTRL_SET_PERIODIC 0x3 /* REENZ A FRATERES */
BRI ZSR @]
R R [ERT_EOK
{E AR B 28 12012 L B9SRGB AN R R R
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/*

* AR L ER RS THEO RS

*

* XIS AR TN NS ERELE RN X SR, REIEHITE 3T E 8UE I 25 B EH B,
*/

#include <rtthread.h>

/* ERERRIEHIER */
static rt_timer_t timer1;
static rt_uint8_t count;

/* ERTESHRETEREL */
static void timeout1(void* parameter)

{
rt_kprintf("periodic timer is timeout\n");
count ++;
/* BBIXES, EXERABIKE */
if (count >= 8)
{
int timeout_value = 50;
/* ¥ E B 25 5 U I 2SR B IR (A BE */
rt_timer_control(timer1, RT_TIMER_CTRL_SET_TIME, (void*)&timeout_value);
count = 0;
}
}
int rt_application_init(void)
{
/* BIETERERT */
timer1 = rt_timer_create("timer1", /* FENfZS4FE timerl */
timeout1, /* RESASENERAMIRR SR */
RT_NULL, /* @ReR¥MACOSE */
10, /* EBKE, PAOS TickA#afy, BP104N0S Tick */
RT_TIMER_FLAG_PERIODIC); /* [&HMEiTzs */
/* REhERE */
if (timer1 '= RT_NULL)
rt_timer_start(timer?1);
return 0;
}

(=]
A

4

3.5 BIEFERAER

o
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351 ERBEMAITLTX

RT-ThreadBY7E A 28 5 B fth SCRHRE R R AV E R BF LM BLARE ($55312RT-Thread
FHIRRABISKIL A ) , ERRT-Thread B ERT2REXIARY S X EHARD_TIMERTERT 28, BIERT
BB, BRNERJZRERZN PN L TSOMERIEITHN, EFHLETXPRHRITAER
RTE T TE R SRR R A RNZ AR EFISIL S/ L T XIEREN R SRR tWAREEBMITIE
BEKAEYE, BUNSSREMAPETRIMmLEREIINKEIE S T LM TRIET E.,

B, EEZEF=TEERHRTD, FEEEERIEILERFRPHEEET —
NEBTEE: thread_timer, X/ Mthread_timert? @ —NHARD_TIMERERTZS, EHATHE&
EEENT-ECHEREFENRZARR, fINTEREMENIBEEEESE, ERE
., BBUERSE, MEMENMNRETEBHRBENSZEMERER, BLEERLqHN, X4
NENENBESBBEH B (B EIZE Art_thread_timeout ) , HEIETERT 2548
BRY, X MNEIRKIAE R REE, rt_thread_timeoutBRENMIS M4t AA, IEEIRBE LR
HerrorfH5 J9-RT_ETIMEOUT, #EEWMEBBIXNEIE, FIMMNEANBX L, ELEFNIT
rt_thread_sleep/rt_thread_delayX$, the]UAEE S —E XHIEHT,

EF] £ —E&3YHARD_TIMERTE By 3 ik 3K, =] ABEIHARD_TIMERTE Bt 28 B Y 2R 3¢ T
YEFrREREY E R 3OMER, IMEFRKPHITHAREBFIEERM, BLEALEARETENZ
KIVEBNERBARERIT T WLERE; HRNRENBDENRBERELEZTNT, EASHFR
Z, MRBESMAERNEEME, KRATTUESXNENSBNITEEZAMIRFBMALLIE
N, MR ZBE(FEHrt_thread_sleep/rt_thread_delayf75 = LI E A 23 #BATIRIE, BBAT]
EAMNTENA:

- wvoid timer thread(void* parameter)

{

while (1)

{
- = = o #

{ /* TP n0s TickIiEiR */

rt thread delay(n);
f* ERBEEIRE, AT M ABIELEEL */

}

3.3: KIEEMT2E

£ EE8BIFR, timer_thread@—MNEIEAORE, EEIEFPMITrt_thread_delay(n)

&, TTUASEEIN/NOS tickf9ERT, N {Trt_thread_delayhf, LIZMABEERBESWEE
HE; HEETHRENE, XNEZEHREE, HiESrt_thread_delayiziTEE81K
B,

EiRERAVEBRHARD_TIMERRI4F M, 59, 7ERT-Thread®, FA1tBr]ATECIZRERY
B30, {EERBEHEERSOFT_TIMERRIF TN, XHE] AESE R 2S8Rt R T I TEtimer
AGEELTXIER, NRAAEVRCEFZMEHASOFT_TIMERY Y, FEERLEE
FRFTHRT_USING_TIMER_SOFTZEE X, HB4iAHMArt_system_timer_thread_initeR =] A S
itimerA %412, XEESTIENZ, SOFT_TIMERERES/IFEE HRT_TIMER_TICK_PER_SECOND
EXMEFTRE ( SRMALMtimer tickRBREZL ) , XMEMTIROS tickBIBEE,
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3.5.2 OStick5ERZEIEE

RATPHARD_TIMERE RSB R/NEERHAZN W THARER (1 0S tick =1/
RT_TICK PERSECOND#», RT_TICK PER_SECOND{E7Ertconfig.hSX#HHENX ) , EBEIEE
HUBT [B] T2 OS tick MV BEE, SFEEXLUMEEN B KEMNRAE A, FIE00S tickZ
10ms, MIEFFEELMIMsHIER LR, XMHEHRIRERATERNB[BEAEBHEENK,
Reg@idiZlN AR T NMEG TR 2800 S s B R EREG E R BB A .

7ECortex-M3M, SysTickE Z#RT-Thread B FEAOS tick{ER, E#WEER1/RT_TICK_
PER_SECOND# fEfit & — R REREI S, FRETALIRRE{E A Cortex-M32KiARISysTick_Handler
BF, fECortex-M3AJCMSIS ( Cortex Microcontroller Software Interface Standard ) #1352
FRILE T SystemCoreClockfU R A RIESN, FAETFSysTicklBA Kz SystemCoreClock, FA(]
BEWSfE A SYsTickik 1S — MEMAVER & EM, ST EIFTR, Cortex-M3_ERIETF SysTickhI4EHH
WY (FERREERESYsTick/GER ) :

SRR ELER FPIFRN TR

#include <board.h>
void rt_hw_us_delay(rt_uint32_t us)

{ rt_uint32_t delta;
us = us * (SysTick->LOAD/(1000000/RT_TICK_PER_SECOND));
delta = SysTick->VAL;
while (delta - SysTick->VAL< us);

}

HEPRAOSHusERHBEZENMMPDEE, XMRBRBEIHET1 OS tickByZER,
A MSysTicks I H A e 53k 158 E R AT B (8],
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/vl‘\-4ﬁ

=

ESEET &S

EZESTIHRREF, —MTIFREMREER BT S MES AR N ERRTM,
Pl — MESAEREBPEVBIEF BBRESHHZEATSD, BN S —MESEEEMEHMN
HEAFRIZRBEHREEZETR (WE AMERERNBIESEE ).

e AR ECE Thread #1 Thread #2 Wit B
’ BEWETE BrEfE g
[ HEWEFR

4.1: WANEIR R BRE R

MRWHZERFNVIRANZHMMER, BLSNEIRREPERRNE, X5 EHE
— eI, fli, EEREREREEREEZR, ERBLEERTHBIENEA, B
ARG EENEN ERFNEIE, EMERBURIIER,

BERBHIRESAZHZTAENABERRIRAIEN R BICIBE; FERBUENAAZR
FRIZHHABRERAEN R BN, IARABEHIVINAZRT, EBNRIEFT
RiZRE—MEENAZATRIEETRE, TRTFS—NEEXRE, WTEREER
—RXi, MzAERX, EFEHNRTSHANERSM, HE0BRER: EUE)iasR X6t
RARF—NEH—RK)ESEBIT,

4.1 KAFRL

KA PR, REIESESLRIBRXEEBEN MG, BEREDIIRE
REHHRULE, SHBRANRE, MEREIESASWEMBEHITEH (AR R
FEZTBMAARLR] ML LEEMAENINESEH ) , BHMRINAREAIWIES, KR
EXMESENMF TRIBFIZEIN, KA TR/ VRE FRTAPIE O HRBSPLI, RIFBFEEH
ANEEER AR BARAERE,

KA, FTFHBEE O BEMA AR :

o KA

rt_base_t rt_hw_interrupt_disable(void);



4135 %Rl RT-Thread4rF2i57

XABREA T X A AR B & [B] X ] R B R FRATIR S,
RIS

7z

BRI ZSR ]

1R [E]1 A X N R X AT B FHBAR A,

* PRE FREfT

void rt_hw_interrupt_enable(rt_base_t level);

XANEEER “EEE” FRRr, EXAMEIERt_hw_interrupt_disable()RZETHIRRTIRZ,
BT “fERE” RBTIRA, IR rt_hw_interrupt_disable() 812 X D ETIRZS, B4R
FLERRE S RAR K PUTIRE, level S8R £ —XRIBArt_hw_interrupt_ disable()BYHYiR E]

=R
RIS
S8 Pt
level gi— R rt_hw_interrupt_disablei& [ f RIS,
BRI FUR [E]
v

{ERFF X PEmAITLIZ B E 28 FCE a0 T HICIEAR R :

/* RESJEH © XHF Tt Te /T ERAE */
#include <rtthread.h>

/* RIEAAEKEREE */
static rt_uint32_t cnt;

void thread_entry(void* parameter)

{
rt_uint32_t no;
rt_uint32_t level;
no = (rt_uint32_t) parameter;
while(1)
{
/% SRR */
level = rt_hw_interrupt_disable();
cnt += no;
/% WU */
rt_hw_interrupt_enable(level);
rt_kprintf("thread[%d]'s counter is %d\n", no, cnt);
rt_thread_delay(no);
}
}
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void rt_application_init()

{
rt_thread_t thread;

thread = rt_thread_create("t1", thread_entry, (void*)10,
512, 10, 5);
if (thread != RT_NULL) rt_thread_startup(thread);

thread = rt_thread_create("t2", thread_entry, (void*)20,
512, 20, 5);
if (thread != RT_NULL) rt_thread_startup(thread);

« B BT XAPHXSHRENRANEMMNINEBPE, ATUEERXAPEMAE
FisEeRXBFERR, BAUAFTBZRIEXARAREEEE, FIANBFEVIEEE

Py
~o

41.1 {ERBE

(ER BT HERIRF R AN TIAFIANATEMAZES, BREM/LERS HABRKHTH
BREMSEILEY, AR R &REANNESNRE T 55, AR ERPEHREENI
BAET, ERETXAER A ANBMN R, thaAEEMmMSMREIEM, BT AR
WRFWFEAMEZMIEEEKX, HEAFTINESSEHRRARATELEMMERS (FTESK
AAR2RBERNREIFR) ; MERRTDH, WBM—MHRIE, SWHIETHN,

oIgn, R TRIE—1TREE (PIEIRE ) MERETT, RRENTERERTIBIMAR

EESERERE:

ik

level = rt_hw_interrupt_disable();
a = a + value;
rt_hw_interrupt_enable(level);

TEfERPEriEY, FERWERXATBBIGEIIEEE, FIE] LEEAE9a =a+value; th
A BN—E, FIIERESE:

rt_sem_take(sem_lock, RT_WAITING_FOREVER);
a = a + value;

rt_sem_release(sem_lock);

XERCHGTErt_sem_take . rt_sem_release FISLI A, ERXEFEERTIHIRIPESE
APBENTHR, FTUNFEEMa = a + value;FIIRIE, ERPETBUZE HELERIE,
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4.2 AERI

B FRBTEi— IR IR E SR BUE LRI L HENGTRES AL, ERAE SRS, BFFR
ErPiE — RS AERNE, WAER LB, RAKAREENNIMNERRT, FPETARS FIFZHKIARE)
THRRAINA, FFUEERIRAERS LHMNAR#TESECN, FSEEERIFESARMIER
RERESWMPRS OIFZATEDR, WMRFTESEENR, BLBMEESRALFMARHITE
¥, RT-ThreadiB2ErIIAE BiEIEAPL:

void rt_enter_critical(void); /* dEAIGFRX*/

5

W

5

k@

oH B o
i

WAXANREE, HESRER S, EIEIRERME, REKAMNRE, NRHBE
REE T ESMARNERE, BESAAIULANITE, EXRARUEERRNN A2
HITF—KIRE,

void rt_exit_critical(void); /* BHIEHFX*/

3

W

E3 G

oH B o B
i

HRAZRHIRFRXMIHE, RASTEINRARESMARNLENSE, URELS
RIAIEESMARNERENLE, BRI NSHERLRETRNIT; MRTESMLERETE
FLE, RBBEMITHRIES,

» 7¥: rt_enter_critical/rt_exit_criticale] LAZ )RR EiIARE, B&EIARA—Xrt_enter_critical
FRADUMEXY MR B — R rt_exit_criticalR HIR{E, SREMNR X RE 65535,

4.2.1 (ERBE

WERBEEBRSEMERT - EEARSAERETLNNS, ATRE, EASNALH
BRNDRERL 218 ; (B EMRIGLRIAE, MEREAERA TS LIZRNESSEM, 7
BMRHITIRERBNEETRK, SNRAEMSEAESAEM (EAERTIEERME, &
FRABRSNERNIXR, EFIEHE TIRERBIVRE)

43 E5=

EEER—MBANATRREARZERE S RIENAZNER, LIE0]MIREEERE, A
MAZELREFWEN, ESEMG LR, E-RIEFRXAME, RATFHEHRNEL
BTN SRR THE, TRTFEHEANRRKX; MEARIERREEEHAERE
FHEE, LRSELEREANRREK,
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Thread #1
— A= — B
==Y
Thread #2
el
:_L__ ——} ......
=58 Thread #n

B 4.2: FSEIFEREE

SSETHFREEUNE FSEIFREE iR, B MESENREBE—MESEEM
—MERRESEY, ESENERNNTESENRIEAKE. ZRKE, RINESEER
5, MRTHBSMESESA (FIR) FICAKER, SESEXLABRB TN, BHIFZE
SENLRENSREEAZESENSHIIL, SHTBRNESESS (FR).

43.1 (ESEEHIR

struct rt_semaphore

{
struct rt_ipc_object parent;/*Zf/& Hipc_objectZE*/
rt_uint16_t value; /* {ZSEME */
b
/* rt_sem_t2$5M semaphoreZE M RIFEET2ERY */
typedef struct rt_semaphore* rt_sem_t;

rt_semaphore ¥ & Mrt_ipc_object Fik4%, HIPCERFIEE., ESENKRKNER
65535,

432 {EEEMEXEN
tIRESE

HElE—MESEN, AREREIE—MESEIZGIR, ARMZIZFIRHETERIY)
B TIF, CIRESEERATEEREED:

rt_sem_t rt_sem_create (const char* name, rt_uint32_t value, rt_uint8_t flag);
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HEAXMTRBE, RAFESE— 1 semaphorelf R, HABLIMINR, ARV
IRILIPCH R ARz Ssemaphoreff XBIE 7, ELIRESERENSHT, ESENRTESY
RETHESEARCIAR, SMEESF FE’JHEBAHT HEREFIFOFITURT, ABAFIHFLIERA
SRR ARSI, BHRANLRRERRESHNESE; SIEEPRIO (L%
RERH) AN, FHAERINFRBALSIEITHN, RAELSHNSFHEIBELRESH

HESE.

RS

28 AR

name ESE2R;

value SSEYRE;

flag EEEirE, BUERTAERIITEE:

#define RT_IPC_FLAG_FIFO 0x00 /* IPCEYFFIFO =/
#define RT_IPC_FLAG_PRIO 0x01 /* IPCEYNKBLLE >/

BRI & ]
BIZMINREEEMES EEHRIEH; SMRERT_NULL,
BIRESENGIRRN TOIRR:

/*

* BRFER N EEE

* XN FFERE— NG EWNAEN) B — M EETE, X NELFEF
* BRERRARNAREKEEESE, MZBERE, REXNMEKIERM—XESE,
* FEEABREXAKAEFAREIFEESE, IRBESERERMD,

*/

#include <rtthread.h>

#include "tc_comm.h"

/* TEMEFEITHIRANTEST */

static rt_thread_t tid = RT_NULL;

/* TEM{ESENTEET */

static rt_sem_t sem = RT_NULL;

/* BFENA X/

static void thread_entry(void* parameter)

{

rt_err_t result;
rt_tick_t tick;

* GRS Y EIMI0S Tick */
tick = rt_tick_get();

/* BEFE—MESE, WR101M0S TickikAiRE2], RNEKIRE

result = rt_sem_take(sem, 10);
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if (result == -RT_ETIMEOUT)

{
/* FIRTRERIEFILE 104008 Tick */
if (rt_tick_get() - tick != 10)
{
/* AR, WM KK */
tc_done(TC_STAT_FAILED);
rt_sem_delete(sem);
return;
}
rt_kprintf("take semaphore timeout\n");
}
else
{
/* BAFERRIESE, MZe@rRE, BRINELR */
tc_done(TC_STAT_FAILED);
rt_sem_delete(sem);
return;
}

/* BI—IIESE */

rt_sem_release(sem);

/* WEFFFESE, FKEEFEIFRIMESE ¥/
result = rt_sem_take(sem, RT_WAITING_FOREVER);
if (result !'= RT_EOK)

{
/* R[EIARIER, MKW */
tc_done(TC_STAT_FAILED);
rt_sem_delete(sem);
return;

}

/* MRE RN */
tc_done(TC_STAT_PASSED);
/* BixESE */
rt_sem_delete(sem);

int semaphore_dynamic_init()
{
/* BE—MESE, YIIAERE0 */
sem = rt_sem_create("sem", 0, RT_IPC FLAG_FIF0);
if (sem == RT_NULL)
{

RT-Thread 3.0.0
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tc_stat(TC_STAT_END | TC_STAT_FAILED);
return 0;

/* BIFREFE */
tid = rt_thread create("thread",
thread_entry, RT_NULL, /* ZE#2 )\ [ Ethread_entry, Z%4RT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid != RT_NULL)
rt_thread_startup(tid);
else
tc_stat(TC_STAT_END | TC_STAT_FAILED);

return 0;

#ifdef RT_USING_TC
static void _tc_cleanup()
{
/* RELSLES, L8R, BABYMBIEMETE, (Un R */

rt_enter_critical();

/* MirEAE */
if (tid != RT_NULL && tid->stat != RT_THREAD_CLOSE)

{
rt_thread_delete(tid);

/* BixESE */
rt_sem_delete(sem);

/* FRELZSRPL */
rt_exit_critical();
/* R ETestCasekE */
tc_done(TC_STAT_PASSED);

int _tc_semaphore_dynamic()
/* B TestCase)STREVIR I */
tc_cleanup(_tc_cleanup);

semaphore_dynamic_init();

/* IR [E]TestCaseiz{ TR IKETS(E] */
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return 100;

FINSH_FUNCTION_EXPORT(_tc_semaphore_dynamic, a dynamic semaphore example);
#else

int rt_application_init()

{
semaphore_dynamic_init();
return 0;

}

#endif

mErESE

RETBERESEN, TEIHRESEUNBRHRALEIR, MR
#iEO:

SEERTEE

ol

rt_err_t rt_sem_delete (rt_sem_t sem);

BAXNRHEN, REEHRINMESE, IRBRZESEN, BEIEEES
FZEEE, BLMBRRESMBEESFEZESELNEGRE (FFLENROER-
RT_ERROR) , AEBEMESENAFAER,.

B

£ ik

\

sem rt_sem_createfZLIEMESENR,

RBGR [
RT_EOK

MaitES&

WFRSESENR, ENREZEERFINPARFIFRIMER, REBIRERZI
b, WRERESEMATBFEEEMrt_sem_createiZ[IKEIERE, MAFEERTINE
HITHIRILENR], ¥R LIESEXNRAIER T ERRIED:

rt_err_t rt_sem_init (rt_sem_t sem, const char* name, rt_uint32_t value, rt_uint8_t flag);

HIFAXANRBE, RAEFITIX N semaphorel T SFEITHIIAK, RBVRLIPCIHREL
KSsemaphoref@ X#ER57. AVIIRLESERENSHTP, ESENSSRRETHE
SENTTAN, SNMERESEHNAN, SEEFIFOB N, BAFHLRENTFRETH
FTHB G INABA, BEANEERTREEENESE,; JEEPRIO (AELFFT) AR
B, FHEEINFRBMEREITHA, AALSHNEGLIEETREGSHNESE.
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BB
28 R
sem SEENRIAINTE;
name ESE2B;
value SEEYAE;
flag SEEE.

#define RT_IPC_FLAG_FIFO 0x00 /* IPCZ#KFFIFO/=(*/
#define RT_IPC_FLAG_PRIO 0x01 /* IPCZ#KRMILHK T/

BRI ZSR ]
RT_EOK
Ve tESENMFEMN T FIRR:

/*
* BRFER BN ESE
* XN FRRAE— RS ESE (%J]il‘*ﬁ%]@ ) R—NERESEFRE, AwXA
* BABEXABRARNERBESE, MZBRIRE, REXMEERR—X]
* TEREAREE R K A F R Fit%zxﬁ)lﬁ%i BIRIFESERRE,
*/
#include <rtthread.h>
#include "tc_comm.h"

/* SFEATHIRE AL */
static struct rt_thread thread;
static rt_uint8_t thread_stack[THREAD_STACK_SIZE];

/* (ESEEHIE */
static struct rt_semaphore sem;

/* BFEANO */
static void thread_entry(void* parameter)

{

rt_err_t result;
rt_tick_t tick;

* FRSFTAN0S Tick */
tick = rt_tick_get();

/* NEFEESE, mAFERF100S Tick/FiR[E */
result = rt_sem_take(&sem, 10);
if (result == -RT_ETIMEOUT)

{

52 RT-Thread 3.0.0
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int

/* B RFINTEBRIEFE10400S Tick */
if (rt_tick_get() - tick !'= 10)

{
tc_done(TC_STAT_FAILED);
rt_sem_detach(&sem);
return;
}
rt_kprintf("take semaphore timeout\n");
}
else
{
/* AAEAEHMMARBESE, MR ZENFEESE,
tc_done(TC_STAT_FAILED);
rt_sem_detach(&sem);
return;
}

/* BI—IKIESE ¥/

rt_sem_release(&sem);

/* XAEFARFFEESE ¥/
result = rt_sem_take(&sem, RT_WAITING_FOREVER);
if (result != RT_EOK)

{
/* NN K M */
tc_done(TC_STAT_FAILED);
rt_sem_detach(&sem);
return;

}

/* M@ */
tc_done(TC_STAT_PASSED);
/* BB ESEXNR */

rt_sem_detach(&sem);

semaphore_static_init()

rt_err_t result;

/* YA WAESE, YIAESE0 */
result = rt_sem_init(&sem, "sem", 0, RT_IPC_FLAG_FIFOQ);
if (result != RT_EOK)
{
tc_stat(TC_STAT_END | TC_STAT_FAILED);

RT-Thread 3.0.0
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return 0;

/* WA WEFET */

result = rt_thread_init(&thread, "thread", /* £f242 : thread */
thread_entry, RT_NULL, /* Z&FEf )\ Ethread_entry, Z%0ERT_NULL*/
&thread_stack[0], sizeof(thread_stack), /* Z&iZikthread_stack */
THREAD_PRIORITY, 10);

if (result == RT_EOK) /* #nSRiR[aliEAf, JAzheedil */
rt_thread_startup(&thread);

else
tc_stat(TC_STAT_END | TC_STAT_FAILED);

return 0;

#ifdef RT_USING_TC

sta

{

int

tic void _tc_cleanup()

/¥ BERLES, EBUR, BABYHREAMERE, (ol */

rt_enter_critical();

/* PATEFEE */
if (thread.stat != RT_THREAD_CLOSE)

{
rt_thread_detach(&thread);
/* PATIESEXHRRE */
rt_sem_detach(&sem);

}

/* RSO */
rt_exit_critical();

/* R ETestCasekE */
tc_done(TC_STAT_PASSED);
_tc_semaphore_static()

/* B TestCase)STREVIR I */
tc_cleanup(_tc_cleanup);

semaphore_static_init();

/* IR [E]TestCaseiz{ TR IKETS(E] */

RT-Thread 3.0.0
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return 100;
FINSH_FUNCTION_EXPORT(_tc_semaphore_static, a static semaphore example);
#else

int rt_application_init()

{
thread_static_init();
return 0;
}
#endif
REESE
BREESEHMRILESENFEMNAKNREIRRETRIGE, REESEFERTENELN
O

rt_err_t rt_sem_detach (rt_sem_t sem);

ERZERE, AZTREMBEERE

SEFEHI LR, ARFZESENR
ERRE E%EEPHH*JK?\O [RRFEREFSE LNFHAER

£7245%3%15-RT_ERROR KR [O1E,

i

W
B

sem EESENRIEM,

KREBIRNESERRGESERREA, SESEEARTER, ABEHREES
B, FEHRNMNESSEESSE, REESEERATENRHREO:

rt_err_t rt_sem_take (rt_sem_t sem, rt_int32_t time);

FEAXM RS, NMRESENESTE, BARBIRESERELFIANTA, B
BRESENLAEFREtMeSRNBEAEEREERKIRE, NEESH—RIfE, KAF

%, EREMERERPMBRIZEEE. IRESHtmelEENNBIRKABARIESE,
IR BRRE], R[EMER-RT_ETIMEOUT,
RS
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28 R
sem EESENRINK;
time BENSEENE, PURIRERARNWTIE (OS Tick) .
BRIHGR O]

RINFKSES2IRERT_EOK; #BAHKARIKEES=RME-RT_ETIMEOUT; EfthiEiRiR
[B-RT_ERROR,

EEHRNESE

HAPTEERBENESE LERARHITERN, FJUERLEFHANKIEEE,
AEHRIESEER THNRRIED:

rt_err_t rt_sem_trytake(rt_sem_t sem);

XNEE Srt_sem_take(sem, 0) BIYERAMERE], BIHEIERBENESEXBEXGARTHA
MEHE, ENSEFEZESEL, MEEERME-RT_ETIMEOUT,

RIS

S8 R

sem ESENRINEM,
BRIHGR O]

M INFKREUS 2 2IRERT FOK; BM3RERT ETIMEOUT,

BRESE
HEBETARRNRE, MRRBENERBNESE, EEHMAERREFZES
B, BESEERATEMNRREN:

rt_err_t rt_sem_release(rt_sem_t sem);

HESENESTEN, AERLESHINMESEN, BRESHERESELRE
JIFREE —1NkiE, HERBESE, EWUJv}E1E%EEG1EDD—O

RS
5 R
sem SEENRIEIN,
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BRI ZSR ]
RT_EOK
TEHR—MERESENFIE, WTFFIRR:

/*

* PR AR IERAESIF

* XAMIF IR AN RIE TR A = H TR E (A
*/

#include <rtthread.h>

#include "tc_comm.h"

/* BRMBRARSNTTRBEBH T */
#define MAXSEM 5

/* BT IREETF RIS */

rt_uint32_t array[MAXSEM];

/* fEmEFE. IEREEarray AT HREENE ¥/
static rt_uint32_t set, get;

/* FEmMEFEIEHPRATEET */
static rt_thread_t producer_tid
static rt_thread_t consumer_tid

RT_NULL;
RT_NULL;

struct rt_semaphore sem_lock;
struct rt_semaphore sem_empty, sem_full;

/* HEFEELFEAD */
void producer_thread_entry(void* parameter)
{

rt_int32_t cnt = 0;

/* =170k */
while( cnt < 100)
{
/* RER—AT L >/
rt_sem_take(&sem_empty, RT_WAITING_FOREVER);

/* {BharrayNg, 81 */

rt_sem_take(&sem_lock, RT_WAITING_FOREVER);

array[set%MAXSEM] = cnt + 1;

rt_kprintf("the producer generates a number: %d\n",
array[set%MAXSEM]);

set++;

rt_sem_release(&sem_lock);

RT-Thread 3.0.0

ot
i
]

57



/*

]

=
=

ot
i

/* BEF—ANEA ¥/

rt_sem release(&sem_full);
cnt++;

/* EiE—EiE */
rt_thread_delay(50);

rt_kprintf("the producer exit!\n");

THTRELIEALD */

void consumer_thread_entry(void* parameter)

{

no,

58

rt_uint32_t no;
rt_uint32_t sum = 0;

/* BNEFE, BARS Rk */
no = (rt_uint32_t)parameter;

while(1)
{
/* FRER—ANd L */
rt_sem_take(&sem_full, RT_WAITING_FOREVER);

/* IERX, EPHITIRGE */

rt_sem_take(&sem_lock, RT_WAITING_FOREVER);

sum += array[get%MAXSEM];

rt_kprintf("the consumer[%d] get a number:%d\n",
array[get%MAXSEM]);

get++;

rt_sem_release(&sem_lock);

/* B—AELL */

rt_sem_release(&sem_empty);

/* HEFFEATR0040M B, F1E, JHBREBLFEMENFL */
if (get == 100) break;

[ B INANT */

rt_thread_delay(10);

rt_kprintf("the consumer[%d] sum is %d \n ", no, sum);
rt_kprintf("the consumer[%d] exit!\n");

RT-Thread 3.0.0
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int semaphore_producer_consumer_init()

{

/* MIRHINMESE */

rt_sem_init(&sem_lock , "lock", 1, RT_IPC_FLAG_FIFQ);
rt_sem_init(&sem_empty, "empty", MAXSEM, RT_IPC_FLAG_FIFOQ);
rt_sem_init(&sem_full , "full", @, RT_IPC_FLAG_FIF0);

/* BIBLFE */
producer_tid = rt_thread_create("producer”,
producer_thread_entry, /* Zi#2 A\ [ 2producer_thread_entry */
RT_NULL, /* ALZ%CERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY - 1, THREAD_TIMESLICE);
if (producer_tid != RT_NULL)
rt_thread_startup(producer_tid);
else
tc_stat(TC_STAT_END | TC_STAT_FAILED);

/* BIEEFE2 */
consumer_tid = rt_thread_create("consumer"”,
consumer_thread_entry,/* 2 A\ ]2 consumer_thread_entry */
RT_NULL, /* AZ#ERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (consumer_tid != RT_NULL)
rt_thread_startup(consumer_tid);
else
tc_stat(TC_STAT_END | TC_STAT_FAILED);

return 0;

#ifdef RT_USING_TC
static void _tc_cleanup()

{

/* BERLES, EBUR, BABYHREAMERE, (ol */

rt_enter_critical();

/* WilrEFz */

df

—

ok

]

if (producer_tid !'= RT_NULL && producer_tid->stat != RT_THREAD_CLOSE)

rt_thread_delete(producer_tid);

if (consumer_tid != RT_NULL && consumer_tid->stat != RT_THREAD_CLOSE)

rt_thread_delete(consumer_tid);

/* VARLASREL */
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rt_exit_critical();

/* ZETestCasetRE */
tc_done(TC_STAT_PASSED);

}

int _tc_semaphore_producer_consumer()

{
/* & E TestCase)HIHEFRE */
tc_cleanup(_tc_cleanup);
semaphore_producer_consumer_init();
/* 1R [B|TestCaseizf THIR KA [E] */
return 100;

}

/* i R A S Ffinsh shellsh */
FINSH_FUNCTION_EXPORT(_tc_semaphore_producer_consumer, producer and consumer example);
felse

/* APMABAA */

int rt_application_init()

{
semaphore_producer_consumer_init();
return 0;

}

#endif

EXANMIFH, semaphorefF R —MHIRIFE TR, HENEIERRIR: ring buffer
B, @i FHsemaphore MR IUHIEEiZH AN (MREMEREHITEHRA, HEXE
W) .

433 (ERBSE

FESER—MERREBNEALHN, FIACRESMZER, M, AP, FRITH
FXR, LEFEMNATLIESSLIE, RSERENELH,

HKiERD

KRERTRESEREREN—XNA. Fl, MNLERRFITESENRITEGE
B, ESENEVIRILKEZVMESERERS, MEGKELEREXIMESE LH#T

&=

=17

HESEETMENENTERN, BRXMESE, NEFFEXMESSE LILIER
B, ILEMITF 27 LIF Li%AETuEWEG%§%$IWEWWE.a%ﬁﬁ%
REBCHIIE, ARBMFSEIEMET 5 LTIE
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£

i, B—BENATSNERERNE—IERXER. ESEEFIURERN, &
BENFESERRIOWMBRMMRT, ARAAKUNE-—IRRTAH. SEEFTENEIRRS
RE, ERBARSINIRR, AXNEEMIRERRDE, HtiTEnRIRFRXEZ%
BREEETZESEL, IRAMNEMLEEEIXERIXMN, IMELSKBLE (5
SEER0) . HRGESENLELERE, RERAXN, ERaBRESEF TR
7, MEEEHN LS - SEHEEERREAMIRG IR R XU,

EAESEMNEIRLEIN0ZEER, AMAXEPHLUB EESE, WE B fix:

Thread #1 Thread #2
. :
. ~
- &
\. ~
., . j.-"
""nx -
o o
" g
e "
{ .|
\ HE5HR /
, A
T -
4.3: i
Rl SL&IERES

SSEHMREBAHENNATRHSLERNES, FI—AFPirks, PETARSGIE
EEBHLEHITHNMSIESIE, MR UNREGESENYIRER., LT HIER
BXMESEN, ATESENVRER, 4EEREXMESELEEEIESEHRE
M. ZHRErfLART, SEETSEMEXBISE, GIUMAEAHLOORIEERAVEE, F
AR BTCUSRRPETER, MERKR—MSSERMEEENEZUMEEBIELIE, B
finsh shell k2RI, 9NE finsh shellfIHRilT, &FZ6]ES FiR:

rt_sem_release rt_sem_take
» —— 5| shell threat
A\

\ o)
Ky e s
t?p@ ~ 3 _/'e?&
%r UART buffer L _ o0
=] ! L4
N 4

0n
]
3
Q
©
>
o
-
(]
o
]
b4
oS
hag
e
A
on
w0n
>
o
2\:?
i
=7
T3]
<
A
it
i
180
B
o
it
i
1]

B20, MESR
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WS, SHconsolelxERWIBMAR, F=EREmiE APEIARSS G152, EPERARSHIFE
B, ERiEEconsoleiRFHEIE, FHIEIZFHIBIEM Avart buffer#ITE R, MEREK
S5 E, BRESENRFEREREEhelliE, EHMRSEGITRER, NRAKHTRE
tbshel R 2R ERESMFMELIZFER, shel ZIRFIFEESEHE1T, Muart buffersg
X FRIREE AR EIE,

« BE: PETSARERNERTERBESE (B) 7N, MNRARETH,

FIRITE

RFTHESTEREZEREANLENZES, XNMHRESERI M AR —LIETIFTM
FitE, MEEERIE—%EN, ErIUN—MESNAN—XREERNSEMH, flW, £~
EE5RBEHREFR, EFETUNMESHITZAEN, MEHEEERIEREREERE —IXEE

ENHER.
coEr —MRARUTBEEASRBEHANLRERS, EANTFREIMNRREGIERAF
FELENZSEVIR, XMFEN —PBMPFRETIAE, &8, FETHAIANE
FFi1E,

44 BRE
EREXNUHEEHRFNESE, B—WEHRN_EMESE, cNESETRANRE, €

XBEREMBN. BIRNEUEM LA SREZNEE. EFRETFN ERENTHER
BB FR.

Thread #1
Thread #2
e
pEE —
Thread #n

45 BRENTIEREE

EREMNKRESREEM, AR (FMRASE) . SREAERTEN, BRELT
ABURE, AXMLRERSENMEN. Bk, HXMEERRER, BNERFEHTH
B, REEMMEN, S—1EEREEREN, HthEREBRERN ERHITHENGEE
t, FEZEFRENEREHEBBIREXMMAREELE, IMtEES—RN_EESE
BRANAE, £ESEF, BABEAFEXM, 4ERIFEIRETMEE (REF
PRFEH ) o
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ERESESSENAS —MEERIEREARZMEARIE, FMBNLLAEELBMENE—4
BRAEREEFLIEETESENG R ZZEN, MRZESECH —MMEREER
B, MXMEMEREEERITIRFATEXBREE - LRERERNLELRS, FEIHER
SMAEREERTZ EERBMARNEIEMRAE, SSRMEEMSIIFRIE Fli: BRERN
A, BRICKI=/N4k12, fL%BRA>B>C, &iEA, BRTHERS, FHEE-—SM4ML, &2
CIEHEIETT, WRERECHRERRE—HEHRERM, EERATRETR, LREAFHNEMHIIR,
HKIEARRAMES, BRELLRECLLERS, MUILERT, ERILEAREARERR
MBS, ATFEEEREECER, FILREARERIRILIEZECSTT, WRIMLIEBES
FIEMRIR, WLIEBERAMES, HTEEBNNAERLLRCS, HILLIEBFIAET,
BERHIBITRE, &IECAFIREIT. REHLEMRAZTARME, LIEATBUNIT.
EXMERT, MERLKETEHR, LEBXTLIZFAEGIT, IHERERIESNERLE
B A oz B 8,

ERT-Thread BIFR AP EMH B A BRBRE L, MARBRZBETELIZAREE
FIHRIE A, FAIRCHIMARRAZNLIEANMERR, MR THREIGESEAEIE,
XAFREMRILEC ([BIERHBLLIEA ) #BIR G, MERBRDINETE, REENTSBEEMRRN
RMERLIENMREE, EZ2EMBSFHRRRNLEFRLLESHRBNELENRTRE
F, ARIIT, MEXMBAERLRERRZTRN, AERERLDRYNIRE, Hlt, 4%
RILGRNEIRRE T RARBEBREFIRELERIILIEE S,

- BE: ERTBERER, FRIRENERE, AEEREERENIREP, FEHT
BB ERELENML LR,

441 HREEHIR
BEREERIRIEIESEM

struct rt_mutex

{
struct rt_ipc_object parent;
rt_uint16_t value;
rt_uint8_t original_priority;
rt_uint8_t hold;
struct rt_thread *owner;

b

typedef struct rt_mutex* rt_mutex_t;

rt_mutex3F &R Mrt_ipc_objectiRE, HIPCHEEIR,

442 HRFEMXEND
BIEERE

BIE—NEREN, AREREIE-—NEREIEFIR, AEFAITZIZRIREYIAMCT
5, BIZEREFEATEMNRRIEN:
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rt_mutex_t rt_mutex_create (const char* name, rt_uint8_t flag);

BIBAEArt_mutex_create R BIE—NERFE, ENNRBFEnameFffifEE. EIENER
ERTEENfagAE, MEARNEX: {ERAPRIOMK LR aghIZIIPCH R, ES
FEHRIEN, BHMAEASHEEMILRERIR. MEMAFIFOLH &L flagtIZAIIPCH
R, EENEGREEHRRN, BREBAERESHINFERESER.

BB
S8 iR
name ERENRM;
flag BRENE, BN TFLEREE:

#define RT_IPC_FLAG_FIFO 0x00 /* IPCS¥FIF0S 34t =t/
#define RT_IPC_FLAG_PRIO 0x01 /* IPCEMRLEK >/

BRI ZSR ]
SIZmMINEEEREFENERETRN; SURERT_NULL

hkrEFE

RETBERAEREN, BUREREUBHRALRERE. HRERFEEHATENEK
#E0O:

rt_err_t rt_mutex_delete (rt_mutex_t mutex);

SR — N EREN, MESFHLERENEAERTRRE, FHEAIRREGMERLIE
R2-RT_ERROR, AFAFFZEFENAZTREERBRPMFARREFESANARE

==[a),
BB
S8 iR
mutex ERENRTNE;
BRIHHR O]
RT_EOK
VBt ERE

ASERENKNATFRERAARIZINARIFRIECH, —MRMTEIBERZIERS, &
ERAXARTSERENSRA, FEAHTVRL. VBCEFREERTENEHREZEOD:
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rt_err_t rt_mutex_init (rt_mutex_t mutex, const char* name, rt_uint8_t flag);

ERZRHIEON, SEEERENKNOWN (MERDERFEZFIRNEH) , ERE
BUMULERENS, EFENRSTH LHELEZERFERYERIPIRE,
RIS

28 A

mutex ERENRNAWE, THAFPRME, HEOERENRIAEF
3

name ERERM;

flag BERENE, BN TFRERIEE:

#define RT_IPC _FLAG_FIFO 0x00 /* IPCE%rSZFFIFO4edtset =%/
#define RT_IPC_FLAG_PRIO 0x01 /* IPCEMRLLE >/

BR FUR [E]
RT_EOK
BREERE

BMEEREFIEERENEMNAZNZEIRRTHIR, REEREFERA T ENRLKE
H:

rt_err_t rt_mutex_detach (rt_mutex_t mutex);

FERZEREOR, AREREBFREEAZERE FMNLE (LEMNIREOER-
RT_ERROR) , AR RZIG ZERENAZIN R E IR HERPHIER,
BB

W

g ETBU

mutex ERENRMIRE;

RIBGR [
RT_EOK

FNERE

KEBEUERERBRISANEFENABEN. 4ENERENAENEMRAE, FE—
NI — PN ERERER—MEERE, RNEFEERA TEMNRRIEO:
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rt_err_t rt_mutex_take (rt_mutex_t mutex, rt_int32_t time);

MRERFEBSEREMLIRIZS, BLARBFZERENERZFANRGZERE, R
EREESWHAILIZLIEES, NZERENHETHRM, LB ASEESH,
MREFEECEWEMLKIRELE, WINLRBEZERELEESS, ERHMARERNE
a4 F 10T (BB L 35 E AU B R AT 8],

BB
S8 R
mutex ERENRMEIRE;
time B E F1Fa0ETE],
BRIFGR E]

R INFRSE R EIR[EIRT_EOK; #ARE-RT_ETIMEOUT; HEf{hiR[E-RT_ERROR,

BHRERE

HERETAERARMICG, NRIRERESENERE, ESHMLEIZEERAIRE
ZEFE, RRNEREEATENERREO:

rt_err_t rt_mutex_release(rt_mutex_t mutex);

ERZRZIEON, RECLREEREEFNNLETERNE, 8RR—XKZER
E, ENEEITHRME. Y ZERENEETRAEN (EELEEEBNKFABENES
BfF) , EXNFA, SHTEZESELNAREERRE, MREAENGTIERAMERE
®B7t, BASEREWRNE, 4BEMRENFEERENNMLER.

RS

28 iR

mutex ERENRENK;

BRI ZSR @]
RT_EOK
ERERENFIEINTHIFRR:

* BEFER  EREFAfIRE

* EMBIFRARINNELREURERFAEREN, FENSREMEEES
* WREREFLRENERTRRSMERK,
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* ZF21, 2, SHRINERNSEHES A AE,

* BRAERAERE, MELEAEFELRE, WA IMMERN X
* PRI AMSKIR2NMEER. KB TRTRELFINMICAEEHRT
* ASEFE2NNELRAER,

*/

#include <rtthread.h>

#include "tc_comm.h"

/* FEm AT HPRATEET */
static rt_thread_t tid1 = RT_NULL;

static rt_thread_t tid2 = RT_NULL;
static rt_thread_t tid3 = RT_NULL;
static rt_mutex_t mutex = RT_NULL;

/* BFIAA K/
static void thread1_entry(void* parameter)

{
/* FEHRINSRETRBAT */
rt_thread_delay(10);
/* Afthread3fFgmutex, FFHthread2Z 3 EHmutex */
/* ¥&Ethread25thread3fLsckiBN, */
if (tid2->current_priority != tid3->current_priority)
{
/* RSEERAMEE, WKW */
tc_stat(TC_STAT_END | TC_STAT_FAILED);
return;
}
}

/* BFE2AE ¥/
static void thread2_entry(void* parameter)
{

rt_err_t result;

/* SRR EFRIZIT */
rt_thread_delay(5);

while (1)
{
/*
* HENFB L RS, Hhfthread33 g, Witthread3LEKIRF+
* Filthread248 R
*/

RT-Thread 3.0.0
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result = rt_mutex_take(mutex, RT_WAITING_FOREVER);

if (result == RT_EOK)

{
/* BIE YL */
rt_mutex_release(mutex);

/* BFEINA */
static void thread3_entry(void* parameter)
{

rt_tick_t tick;

rt_err_t result;

while (1)

{
result = rt_mutex_take(mutex, RT_WAITING_FOREVER);
result = rt_mutex_take(mutex, RT_WAITING_FOREVER);
if (result !'= RT_EOK)
{

tc_stat(TC_STAT_END | TC_STAT_FAILED);

/* = KEERERR, E4L5040S Tick */
tick = rt_tick_get();
while (rt_tick_get() - tick < 50) ;

rt_mutex_release(mutex);
rt_mutex_release(mutex);

int mutex_simple_init()
{
/* BIEEFHL %/
mutex = rt_mutex_create("mutex", RT_IPC_FLAG_FIFO);
if (mutex == RT_NULL)
{
tc_stat(TC_STAT_END | TC_STAT_FAILED);
return 0;

/* BUEEFE */
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tid1 = rt_thread_create("t1",

thread1_entry, /* 22 A\ Ethreadl_entry */

RT_NULL, /* ALZ%0ZRT_NULL */

THREAD_STACK_SIZE, THREAD_PRIORITY - 1, THREAD_TIMESLICE);
if (tid1 != RT_NULL)

rt_thread_startup(tidl);
else

tc_stat(TC_STAT_END | TC_STAT_FAILED);

/* BIELFE2 */
tid2 = rt_thread_create("t2",
thread2_entry, /* Zf2 \[1/2thread2 entry */
RT_NULL, /* ALZ%CERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY, THREAD_TIMESLICE);
if (tid2 != RT_NULL)
rt_thread_startup(tid2);
else
tc_stat(TC_STAT_END | TC_STAT_FAILED);

/* BIEEFEI */
tid3 = rt_thread_create("t3",
thread3_entry, /* Z&FE )\ [&thread3_entry */
RT_NULL, /* AZ#ERT_NULL */
THREAD_STACK_SIZE, THREAD_PRIORITY + 1, THREAD_TIMESLICE);
if (tid3 != RT_NULL)
rt_thread_startup(tid3);
else
tc_stat(TC_STAT_END | TC_STAT_FAILED);

return 0;

#ifdef RT_USING_TC
static void _tc_cleanup()

{

/* BERLES, EBUR, BABYHREAMERE, (ol */

rt_enter_critical();

/* BFREFE */

if (tid1 != RT_NULL && tid1->stat != RT_THREAD_CLOSE)
rt_thread_delete(tid1);

if (tid2 != RT_NULL &8& tid2->stat != RT_THREAD_CLOSE)
rt_thread_delete(tid2);

if (tid3 != RT_NULL && tid3->stat != RT_THREAD_CLOSE)
rt_thread_delete(tid3);

RT-Thread 3.0.0
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if (mutex != RT_NULL)
{

rt_mutex_delete(mutex);

/* AR */

rt_exit_critical();

/* R ETestCasef k& */
tc_done(TC_STAT_PASSED);

}

int _tc_mutex_simple()

{
/* BB TestCaselFIEEIER LR */
tc_cleanup(_tc_cleanup);
mutex_simple_init();
/* R[E|TestCaseizf THIERKSE] */
return 100;

}

/* i R ¥ an S Zfinsh shellesh */
FINSH_FUNCTION_EXPORT(_tc_mutex_simple, sime mutex example);
felse

/* ARMAAL */

int rt_application_init()

{
mutex_simple_init();
return 0;

}

#endif

443 fERFHE

BRENFERILRE—, AAERESEN—M, FEERUBIEREE. EYBIL
FIBHE, BREKEEHLTFHBEVRE, MELEFENEHENIZEDABIIRS, BF
EFEST:

s KRS APFEERENBERAT, IHTUEGEE—%ZZ X% )3FE mERMIEHiEYIE)
a;

 FIRES AT S LR MIEM A TREEIIER;

HIFENCHREFRENEETIRSHIEPER.
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45 &

SHEFERATEERNRY, SESEFE, ENRERARFIUIN-NZ, SWNESHE
T, —MEIEAEFESINEHFNMEL: TUREPEE—NSHREELIZHITSHLIEN
BE; IR SHHIAAR T MEELIEHITREMNIE; E, SHHAIURSNME
RS ESIMEHS, IMSIEHFNESTURA—M2MULEFSRIUTERKR, TENE—
URKR—NEY, &EET “BE5" = “BEx" 5 XS NEHEILXRE, EA—1
EHE, MM B3 MhRMNERY, BHNRLESENEG4Z—R4ERY; B
 “BE5" tiFARXBRERY, BNREAESETESHHAERY,

RT-ThreadE X IS4 EU TR

- EHASLENEX, BHEEER: SIEERERNEHTE, RA—132 bit
EFFSERLHATICR, B—IitkR—ANFBH, EFIEHHER—IEUEE;

- EHNATRS, TNRHKEERINEE;

- SHTHEAY, ZRALEREF-—SFHWMRLEERRERLIZE), HURER
FREE—X,

ERT-Thread UL, BALREHWE—NEHEEIIE, SE=/AEH, 38
RT_EVENT FLAG_AND(Z%85), RT EVENT FLAG_OR(Z%83% ) U ZRT EVENT FLAG_CLEAR
(BBRIRIE ) . HEARZFHEEHRITE, TUEER2NEHREIIXNEHEERICKREIRR
SREWNSHERERERY FH.

IRESH

Threads 4.4—%3%

Thread #1 [ 0 | 0 | 1 |0 | O | «ooeee (oo oo 1L 0|0

—:...q\)l

e LA
<OR/AND>

4.6: EHTIFREE

E BHTHEREE iR, SE#1NSHRERE2MUMBUREN, WREHE
Sirciig s, NWRREEHRBESHINEF2IMREUNST WAL REE, 9
REMHERFCAIRNDEEN, WEFISEHIPHNEE—NRESIMEIREBELIEA,
MREBIFICEINRE TIRMRIRCAL, LR REERIFENEEMHMMEMH29B /T,
BNEHIREHRATE (BE1) .
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4.5.1 ZBFEHIR

struct rt_event
{
struct rt_ipc_object parent; /* ZfA#EHipc_objectZs */
rt_uint32_t set; /* BHEE */
b
/* rt_event_tEIEMFHLEMIRKITEST */

typedef struct rt_event* rt_event_t;

rt_event¥f & Mrt_ipc_object Hik4E, HIPCEREIE,

452 ZBEHMEXEO
BIEEM

SRR EHN, ARELLIR—IEHERIR, AEMZEHERIRETERET)
ait, RIESEAHERTENEED:

rt_event_t rt_event_create (const char* name, rt_uint8_t flag);

BRZERZZEON, RASNDSREERIEBEENR, REHITWRIYEKL,
IPCITRFIA1L, FilsetiRERLO,
RS
S8 R
name EHMBNT;
flag EH0NRE, FTUAERITIERIE:

#define RT_IPC_FLAG_FIFO 0x00 /* IPCZ%aXFHFIFOF Y/
#define RT_IPC_FLAG_PRIO 0x01 /* IPCS¥K AR A */

BRI ESR ]
BIEAINEEISE ARV GE; SIZKBGREIRT_NULL,
MpREE 4

REFBERSANRE, BERREANRIZFIRRERARRZIR, MRS UE
AT ErERAREO:

rt_err_t rt_event_delete (rt_event_t event);

EiARrt_event_deletelR PR — MBI RN, NMZMRZEGABREM, EMR
RIS WREEFT B EEEIZEH LH4IE (LEMIRE(ER-RT_ERROR) , AERREMHNRSE
FRIATFR,
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2 Hir

event EHNRIIEINE,

RIBGR [
RT_EOK

aitsEH

ASEMANRNRATRERARRFNARIFEIECN, —MRNTRIEERNZIERT, EfE
RRSEANRE, BERITHEETIRLERFE. YIRCEHERTENEERED:

rt_err_t rt_event_init(rt_event_t event, const char* name, rt_uint8_t flag);

WAZEON, FEERSEHNRNGOM (ERSHEGIRNES ) , ARRAS
VIIRLEHNR, HNARRANRERHHITEE,

RS
28 AR
event EHNRIYENE,
name EHaM0;
flag EHMNRE, TUAERITIERIE:

#define RT_IPC_FLAG_FIFO 0x00 /* IPCEYqZFFIFO >/
#define RT_IPC_FLAG_PRIO 0x01 /* IPCEYE AL A*/

RBGR [
RT_EOK

e Ies
BRESHRESHNRMAZN REER TR, RESHERTENSEHRED:

rt_err_t rt_event_detach(rt_event_t event);

RAPIERXNREE, RAELREMBETZEHSFEAI EHNERE (LIEMREIE

- RT_ERROR ) , AERHZSBMHNRZTREEEHMER,
RS
o iR
event SHRRBIDR,
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BB FR [E]
RT_EOK

EWESF

RIZEA2MMN LTS BERHRIFAES, ENE—URR—AEH, Bt— S4W
SE] RN EHER32MNESH, AREIUBETEEEESH “BiE5" o “BiEX" REE
MEEETE, R “BE5" SERRABHMESENEGBLENAMELTE, ME
A “BEx" sHNRRRABE—NEENEHLREMBELE. BUSHERTEMNRE
®O:

rt_err_t rt_event_recv(rt_event_t event, rt_uint32_t set, rt_uint8_t option,
rt_int32_t timeout, rt_uint32_t* recved);

SRAFPIARXNMEORN, RAELRIEsetSHNBERETREMEERRNEGHRS
2%, MRBELRE, WIEBHESHoption LR EIZREBRT_EVENT_FLAG_CLEARKRE B &
EEEHMMENIRENM, ABREO (HEfrecvedSHREIEINEG ) ; MNREBELE,
MIBEFMsetfloptionSHIBANLEEABNLEM T, ABIELEBEEELSEENSKLE, &
HFEFNEHHEFEFENEBEIEERBRATE, NREBRNEIREAT, NRER
SEEEEINEHLEREEERNMAFR, MEKRE-RT_ETIMEOUT,

RS
5 R
event EHNRIVAIAE,
set B TE RSB E G